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Pabouas mporpamma paspaboTana B cooTBeTcTBUU ¢ DepepalnbHBIM TOCYyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOPa30BaHMS MO HAMpaBiICHHUIO MoaroToBku 23.03.03
DKCIUTyaTanusl TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlUH ¥ KOMILJICKCOB, YTBEPKICHHBIM MPUKa-
30M MuHHCTpa HayKH W BbIciiero oopasoBanus Poccuiickoit @enepanuu ot 07 aBrycra 2020

roga Ne 916.

Pabouast mporpamMMa yTBepXJCHa Ha 3acelaHuu Kadeapbl MEeXaHWU3allUHd JKUBOTHOBOJI-
CTBa M 0€30MaCHOCTH XHU3HeAeATeIbHOCTH (TIpoToKoa Nel0 ot 16 utons 2023 1.).

&%ﬁ
H.o. 3aBeaywomero kageapoi, K.T.H., 10LEHT /L Kopnes A.C.

Paboyas nmporpamma peKoMeHI0BaHa K UCIIOJIb30BAaHUIO B YUEOHOM IpOIecce METOqUY e-
CKOW KOMHCCHEH arpoutkeHepHoro dakynbreta (nmpotokos NelO ot 20 utons 2023 r.).

P

IIpencenaresib METOAUYECKONH KOMUCCUH sl Koctukos O.M.
MHOJMNNCH

PenensenT padoueil mporpammbl renepanbbiil aupektop OO0 «3aps» B.B. umkuH.
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1. Obwan xapakmepucmuka OUCUUNIUHBL

1.1. Ilens oucuunaunvt
Llenv usyuenus OucyuniuHbl - TIOTYYCHHE TCOPETHYECKUX 3HAHMA U TMPAKTUYCCKUX
HAaBBIKOB B 06JIaCTI/I FI/IIlpaBJII/IKI/I, OBJIAJICHUC I/IH)KeHepHI)IMI/I MeTOJaMHU OLICHKHU Bq)q)CKTI/IBHOCTI/I
FI/I[[paBJII/I‘-ICCKI/IX CUCTEM pa3anH0r0 HAa3HAYCHUSA HYTGM HpOBCIICHI/IFI FI/II[paBJII/IquKI/IX OIIBITOB U
pacdeTos.

1.2. 3a0auu oucuyununsi
OcHogHnble 3a0auu OUCYUnIUHbL — B PE3yNIbTaTe N3YICHUS JUCIUTUIMHBI Oy Iynuii OakamaBp
JOJDKEH OBITh TIOJITOTOBJICH K PEIICHUIO 3a7ad B OOJACTH THIAPO W TTHEBMOIPHUBOJA, THAPO H
ITHEBMOTPACIIOPTA B XOJI€ IKCILTyaTaI[MH TPAHCIIOPTHO-TEXHOJIOTHUSCKUX MAITUH ¥ KOMILIEKCOB.

1.3. IIpeomem oucuunnunsl
llpeomem Oucyuniunovl - 3aKOHBl PABHOBECHS U JIBUKEHUS KMJIKUX M Ta3000pa3HbIX Tell,
MpoLecchl U 000pyA0BaHKE, UCTIOIb3yeMOe MPH pa3paboTKe M IKCIUTyaTallMH CIOXHBIX THAPaBIHU-
YECKUX CUCTEM X PEMOHT M MOJICpHHU3AITHSI.

1.4. Mecmo oucuyunnunst 6 06pazoseamenvHoll npocpamme
Juctmmumaa b1.0.28 TuapaBnvka v ruAPOITHEBMOIIPUBO OTHOCUTCS K 00sI3aTeIHbHOMN Ya-
ctu 6moxa muctuimH OITOIT no Hampasnenuto nmoarotoBku 23.03.03 DxcmryaTanust TpaHCIOPT-
HO-TEXHOJIOTHYECKUX MAIIUH ¥ KOMIUIEKCOB.

1.5. B3aumoceasw ¢ opyzumu OucyuniuHamu
JucuumnnuHa 6a3upyercss Ha COOTBETCTBYIOLIUX 3HAHMSIX OakanaBpa BbICIIEH MaTEeMaTHUKH,
(GU3MKN, TEOPETUUYECKOW MEXaHUKH, HauepTaTelIbHOM IeOMEeTpHUH, JeTajeil MalluH, CONPOTHUBIIE-
HUS MaTepHUaJIOB.

2. [lepeyeHb MJIAHNMPYEMBIX Pe3yJabTATOB 00y4YeHHUSsI MO TUCHUIIMHE

Komnerennus NuHankaTop 10CTHXKEHUSI KOMIIETeH N
Kox Conep:xanue Kon Conep:kanue
OCHOBHBIC 3aKOHBI THAPOCTATH-
33 KU A TUAPOJIMHAMUKH KUJIKO-

CTEN U ra3oB
[IpuMeHATh OCHOBHBIE 3aKOHBI
IBIDKEHUS )KUIKOCTEH U ra30B

Crnioco6eH B cdepe cBoeit npodeccro-
HAJIBHOM JICSITEILHOCTH MTPOBOIUTH

Y5 pu 00pabOTKe IKCIIEPUMEH-
M3MEPEeHUS U HaOJIroIeHusI, 00pada-
OIIK -3 TaJbHbIC JAHHBIX U PE3YIHTATOB
THIBaTh U MPEJICTABIISTH SKCIIEPUMEH- .
WCIIBITAHUN
TaJbHbBIE JAHHBIE U PE3YIbTATHI UCIIBI-
-~ Onenku 3¢GeKTUBHOCTH TU/I-
PaBJIMUYECKUX CUCTEM PA3IUYHO-
H3 ro Ha3HAYEeHHUs yTEeM MPOBEJIe-
HUS THJIPABIMYECKUX PACUETOB
U OTIBITOB

Tum 3amgau HpO(I)CCCHOHaHBHOﬁ JIeSITEILHOCTH - MPOM3BOACTBEHHO-TEXHOJIOTrHUECKH.
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3. O0béM IMCUMIIMHBI M BUAbI Y4eOHOI padoThI

3.1. Ounas ¢opma o0yueHus

IMoka3zarenu CeM5e “1p Bceero
OO011ast TpyI0EMKOCTB, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas paboTa, 9 40,75 40,75
OO6mas camocTosiTeNbHas paboTa, 4 67,25 67,25
KoHnraktHas paboTa mpu MpOBEACHUH YU4COHBIX 3aHATHMU, B T.4. 40 40
(1)
JICKLIN U 14 14
MIPAKTHYCCKUEC 3aHITHS, BCETO - -
W3 HUX B GOpPME TPAKTUYECKON MOATOTOBKH - -
nabopaTopHbie pabOThI, BCETO 26 26
13 HUX B (OpPME MPAKTUYECKOM MOTOTOBKH - -
WHIBUAYAIbHBIE KOHCYJIBTAIUN TIPH BBITIOJIHEHUU KYPCOBOTO
MIPOCKTA ) )
WHIMBUAYAIbHBIE KOHCYJIBTAIUN TTPH BBITIOJTHEHUH KYyPCOBOM
paboThI ) )
CamocTosTenbHas paboTa npu NPOBEIeHUH YUeOHBIX 3aHATUH, U 49,5 49,5
KoHnTakTHas paboTa npu npoBeeHUN MPOMEXKYTOUHON aTTecTa- 075 0.75
IIUU 00YYaIOIIMXCs, B T.4. (1) ’ ’
TPYNIIOBBIE KOHCYIbTAIIUN 0,5 0,5
KypcoBas paboTa - -
KYpCOBOM MPOEKT - -
3K3aM€EH 0,25 0,25
3a4eT C OLICHKOU - -
3a4yer - -
CamocrosiTenpHas paboTa MpH MPOMEKYTOYHON aTTECTaIMH, B
17,75 17,75
T.4. (49)
BBITOJIHEHHE KYPCOBOTO MTPOEKTA - -
BBITOJIHEHHE KYPCOBOW pabOTHI - -
MOJITOTOBKA K 9K3aMEHY 17,75 17,75
MIOJITOTOBKA K 3a4€Ty C OIICHKOM - -
MOJITOTOBKA K 3a4eTy - -
dopma MPOMEKYyTOUHOM aTTeCTaI|N 9K3aMEH IK3aMEH
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3.2. 3aounas ¢popma o0yueHus

Ilokazartenu K)épc Bcero
OO011ast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas paboTa, 9 12,75 12,75
OO6mas camocrosiTeNbHas paboTa, 4 95,25 95,25
KonTaktHas pabota mpu npoBeNeHUH y4eOHBIX 3aHSATHH, B T.4. 12 12
(1)
JICKITUU 6 6
NPaKTUYECKUE 3aHSTHSI, BCETO - -
13 HUX B ()OpMe NMPAKTHIECKON TTOATOTOBKU - -
71a00paTOpHBIE padOTHI, BCETO 6 6
13 HUX B ()OpMe MPAKTHIECKON TTOATOTOBKU - -
WH/IMBHyaIbHBIE KOHCYJIBTAIMH ITPH BBITIOJTHEHUH KYPCOBOTO
IpoeKTa ) )
WH/IMBHTyTbHBIC KOHCYJIBTAIMH ITPH BHITIOJIHEHUH KYPCOBOM
paboThI ) )
CamocTosTenbHas paboTa npy NPOBEICHUHN YUeOHBIX 3aHATUH, U 77,5 77,5
KoHnTakTHas paboTa npu npoBeeHUN MPOMEKXYTOUHON aTTecTa- 075 0.75
11K 00yJaroIIMXCs, B T.4. (4) ’ ’
TPYIOBBIC KOHCYIbTAINN 0,5 0,5
KypcoBas paboTa - -
KypCOBOM MPOEKT - -
3K3aM€EH 0,25 0,25
3a4eT C OLICHKOU - -
3a4yer - -
CamocrosiTenbHas paboTa MpH MPOMEKYTOYHON aTTECTaIMH, B
17,75 17,75
T.4. (49)
BBITIOJIHEHHE KYPCOBOTO MTPOESKTA - -
BBITOJIHEHHE KYPCOBOW pabOTHI - -
MOJITOTOBKA K 9K3aMEHY 17,75 17,75
MIOJITOTOBKA K 3a4ETy C OLICHKOM - -
MOJITOTOBKA K 3a4ETy - -
dopma MPOMEKYTOUHOM aTTECTAI|N IK3aMEH IK3aMEH

4. Conep:kaHue JUCUUIIUHBI

4.1. Conep:xaHue TMCUMILIMHBI B pa3pe3e pa3/iejioB H MOAPa31ei0B

Pazoen 1. 'H/[PABJIHKA.

Iloopazoen 1.1. OcHoBHblE (U3MUECKUE CBOICTBA *)uAKOCTeH. OmnpenenceHue >KUAKOCTH.
Cunbl, TEHCTBYIONIME HA XUAKOCTh. /laBIeHue B KUIKOCTH. Y IEIbHBIN BEC, IIIOTHOCTh, CKUMAae-
MOCTb, TEMIEPATYPHOE pacmrpeHue. 3akoH HproToHa Juist KUIKOCTHOTO TpeHus. Bsskocts. He-
HBIOTOHOBCKHUE KUAKOCTH. MoJenb uaeanbHON KUAKOCTH. JaBlieHne HACBIIIEHHOTO mapa XKUAKO-
ctu. PacTBOpeHue ra3oB B )KUAKOCTH.

Iloopa3zden 1.2. Tunpocratuka. CBoWCTBa AaBleHHS B HEMOJIBUKHON >KHIKOCTH. Bumbl
TUAPABIMYECKOrO JaBJeHUS. YpaBHEHHE Diiyiepa paBHOBECHUs KMAKOCTU. MHTerpupoBanue ypas-
HeHu#t Ditnepa. [loBepxHocTu paBHOro AaBieHus. CBOOOHAS TMOBEPXHOCTh KHUAKOCTH. OCHOBHOE
ypaBHeHue ruapoctatuku. 3akoH [lackans. [Ipubopsr mis uzmepenus naBieHus. Cuiibl AaBleHUs
KUJKOCTU Ha IJIOCKUE MOBEPXHOCTHU. LIeHTp naBieHus U ompeneseHue €ro KOOpAMHAT. DMIOPHI
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JABJICHWE U UX UCIOJb30BaHUE I ONPENEIICHUS CUJIbl U LIEHTpA JaBJIEHUS Ha IUIOCKYIO IPSIMO-
YrOJIbHYIO TOBEPXHOCTh. I'mapocrarnueckuii napagokc. Cuiia AaBlIeHUs KMJIKOCTH HAa KPUBOJIU-
HeliHble (MUIMHAPUYECKHE) MoBepXHOCTH. Teno napienus. 3akoH Apxumena. [lnaBanue ten. Ot-
HOCHUTEJIbHBIN OKOHN KUJIKOCTH.

Iloopa3zoen 1.3. Kunematnka U TMHAMUKA XKUAKOCTH. Buabl IBMKEeHUsS XHUIKOCTH. OCHOB-
HBIC TIOHATUS KWHEMAaTUKHU JKHUJIKOCTH: JIMHUS TOKa, TPyOKa TOKa, CTpyWKa, )KUBOE CEUYeHHUE, pac-
xox. IToTok >kuaxoctu. MecTHast U CpeHssl CKOPOCTH. Y paBHEHHE MOCTOSHCTBA pacxona. dudde-
pEHLIMANbHBIE YpAaBHEHUS ABWKCHUS HMICAIBHOM KUJKOCTH. YpaBHeHHWE bepHymwm uisi ycTaHo-
BUBIIETOCS ABWKCHUS WICATbHOW KUAKOCTH. [0NHBIN ruipoaHaMUYecKuid Harop. ['eomerpuye-
CKUM M DHEPTEeTUYECKUN CMBICT BCEX €ro cocTaBisomux. KoahduimenT kuHeTuuecko SHEPrum.
VYpaBHenue bepHymiu a1 noToka BSI3KOM )KUIKOCTH. CBSI3b MEXKIY CKOPOCTBIO U TMIPOIMHAMUY -
ckuM JnaBieHueM. ['paduueckoe mnpexacraBieHue ypaBHeHMsl bepHymnu. Ilbezomerpuueckas u
HalropHasl JIMHUM. ['MIpaBiIMdecKuil M INbE30METPUYECKHM YKIOHBI. lIpakTmyeckoe nprMeHeHHe
ypaBHeHus bepuymiu (Bogomep BenTypa, pacxogomepHas maiioa).

Iloopaszden 1.4. Pexxumbl nBuxeHUs KUAKocTU. ['napasnnyeckue conpotusieHus. OCHOBBI
TUIPaBINYECKOro 1noaoous. JlaMuHapHbI U TypOYJIEHTHBIH PEXHUM JABMKEHUS KUAKOCTU. Yucio
Peilinonbnca. Pacnpenenenrue ckopocTeil O CEYEHUIO KPYrio TpyObl MPH JaMHUHAPHOM pEXHME.
[ToTepu Hamopa Ha mupuHe no AnuHe Tpyosl (popmyna Ilyazeitns). OcobeHHOCTH TypOyJIEHTHOTO
JIBOKEHUS KUIKOCTH. [lynbcanmum ckopocTed W JaBlieHW. PacmpenelieHne OCpeTHEHHBIX CKOPO-
cteit o ceuenuto. [lorepu Hamopa B TpyOax. 3aBUCHMOCTH TIOTEPU HAIOpa OT PEeKUMA JBUIKEHUS
xuakoctd. OcHOBHBIE (GOPMYIIBI AJIsl OIpEeesieHusl moTeps Hanopa no jummHe. @opmyna lapcu u
ko3 durment moreps Ha TpeHue no anuHe (kodddumuent Jdapcu). [llepoxoBatocTs CTEHOK: aOCO-
JIOTHAsI ¥ OTHOCUTENbHAS. TypOyJIeHTHOE SIpO MOTOKA W MPHUCTCHHBINA JaMUHAPHBIA CIOW TypOy-
JIEHTHOM MOTOKe. ['MapaBiuyecku raajkue U mepoxoBaTbie TPyObl. 30HbI conpoTuBieHus. [lomy-
SMIUpPHUUYECKUE U IMMHpUYecKue (Gopmynbl uist ompeneneHus ko3dduimeHTa TUIpaBIUnYECKOTO
TpeHHUs A B pa3IMYHBIX 30HAX CONPOTHBICHUA. ['HapaBinyeckoe ompezeneHue Koddpduirenrta
Hapcu A. ®opmyna [le3u. Cesa3p Mmexay koddduimentom Hapeu A u kodddurnmentom lezu C.

Iloopazoen 1.5. OCHOBHBIC BHJIbI MECTHBIX COMPOTUBICHUH. KOA(h(UIIMEHT MECTHBIX MOTEPS.
MectHble IOTepH Haropa mpu 0oJbINX ynciax PeifHonbaca. BuesamHoe pacimupenue Tpyos! (Teope-
Ma bopna). MectHble moTepu Harmopa Npu ManbiX unciax PeifHonbaca. BzaumHoe BiusiHME MECTHBIX
COMPOTHUBJICHUH.

Iloopa3zden 1.6. OCHOBBI TEOpUU THIPABIMYECKOr0 Mojao0us. MozaenupoBaHue TUApaBIIye-
CKUX SIBJICHUU.

Iloopa3zden 1.7. VcreueHne »UIKOCTU U3 OTBEPCTUH U HacaloK. VcTeueHue ®HUIKOCTH U3 OT-
BEPCTHIA B TOHKOM CTEHKE IMpU MmocTossHHOM Harope. KoaddurmenTs! cxxatus, ckopoctu, pacxona. Hc-
TEUYEHUE KUJIKOCTH Yepe3 MWIMHApUYeCcKuil Hacanok. Hacaaku pasnuunoro tumna. Mcreyenue mpu ne-
PEMEHHOM Harope.

Iloopa3zoen 1.8. 'mapaBnuueckuii pacuer Tpy6onpoBooB. OCHOBHOE pacueTHOE ypaBHEHUE
npocToro Tpybornposoaa. OCHOBHBIE pacdyeTHbIe 3a1auu. [loHsATHE 00 onpeaeaeHn SKOHOMUYECKU
HauBBITOJHENIIEro AuameTpa TpyoonpoBoja. CudonHslit Tpydonposos. [locnenoBarensHoe U na-
pajuienbHOe coeluHeHne TpyOonpoBooB. ClokHbIe TpyOOIpOBOJIbL. SBiIeHHE TPYOOIPOBOJAHOTO
ynapa. @opmyna H.E. XKykosckoro s npsimoro yaapa. Ilonsarue o nHenpsmom ynape. CriocoOsl
ocnablieHusl THAPaBIMYECKOro ynapa. [IpakTudeckoe HCMONIb30BaHHE THUAPABIUYECKOTO yaapa B
TEXHHUKE.

Pazoen 2. HACOCBI.

Iloopa3zoen 2.1. JlonactHele Hacocsl. O0mue cBeaenus. Kinaccudukarnus J0nacTHbIX HACO-
coB. [Ipunmun nevictBus HacocoB. OCHOBHBIE MapaMeTPbl HACOCOB: Mojava (Pacxo), HArop, MOII-
HocTb, KITJI. OCHOBBI T€OpHH JIOMTACTHBIX HACOCOB. [{enTpoOexxHbie HAacockl. [TpuHIMN HEiCTBHS
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U CXEMBI IIEHTPOOCKHBIX HACOCOB. YpaBHeHHE Jinepa. Teopernyeckuii Hamop Hacoca. BrusiHue
qlciIa JIONAaToK Ha TeopeTudeckuid Harop Hacoca. [lone3nblil Hanop. OnpeeneHre Haropa JelcTBY-
roiero Hacoca. Tpedyemsrit Hanop. [Totepu sHeprun B Hacoce. KoapuimeHTs! moae3Horo AeHCTBHS
Hacoca. XapaKTepUCTHKa IIEHTPOOSKHBIX HacOCOB. OCHOBBI TEOPUH MOJ00HS U (POPMYIIBI ITepecyeTa.
KoaddurmenTs! ObICTPOXOTHOCTH W THITHI JIOMACTHBIX HACOCOB. OKCIUTyaTallMOHHBIE PACUeThl JIO-
MACTHBIX HacocoB. HacocHble ycTaHOBKH. PacueTsl TpyOOmpoBoaa ¢ HacocHOW momaueit. Onpexnerne-
Hue paboueil ToukH Hacoca. Perynuposanue nonaun. [locinenoBarensHbie U TapauIeIbHbIE COSTUHE-
Hus HacocoB. KaBuranus B lonacTHbIX Hacocax. KaBUTallMOHHbIE XapaKTEPUCTUKH.

Iloopazoen 2.2. BuxpeBble Hacochl. Cxema BHXPEBOTO HAcOCA, MPUHIMUI JICHCTBHS, XapakK-
TEPUCTUKH, 00JIACTH IPUMEHEHHUS.

Iloopa3zoen 2.3. O0beMHBIC HAcOCHI. [IpUHIMIBI JEWCTBUS, OOIIME CBOKWCTBA M KJIacCU(H-
kauud. [lopiiHeBble M IUTYH)KEpHBIE HACOCHI. Y CTPOMCTBO M 00JIACTH NMPUMEHEHHUS MOPIIHEBBIX U
IUTyHKepHbIX HacocoB. MuaukaTopHas auarpamma. KIIJ] nopmneBsix HacocoB. ['paduku nogaun u
crocoObl MX BbIpaBHUBaHMs. [lnapparmMeHHbIE HACOCHI.

Iloopas3zoen 2.4. Potopubie Hacockl. Kitaccuukanust poTOpHBIX HACOCOB, OOIINE CBOHCTBA U
obnacTu nmpuMeHeHHs. Y CTPOHCTBO M 0COOEHHOCTH POTOPHBIX HACOCOB PA3IMYHBIX TUIIOB: &) PO-
TOPHO-TIOPIIHEBBIX; 0) MIACTUHYATHIX (IIHOEPHBIX); B) MIECTEPEHHBIX; I') BUHTOBBIX. Onpeenenre
pabounx o6beMoB. [lonaya u e€ paBHOMEpPHOCTh. XapaKTePUCTUKU HAacocoB. PerymupoBanue mo-
naun. Pabota Hacoca Ha TpyOOTIPOBOI.

Pazoen 3. OBbEMHBIH IT'HJPOIIPHBO/.

Iloopazoen 3.1. OcnoBuble oHsATH. [IprHIMT AeHCTBHS 00beMHOTO TuAponprBoaa. Kiac-
cudukaius 00beMHBIX THAPOIPUBOIOB M0 XapaKTepy IBUKEHUS BHIXOJHOTO 3B€HA U IPYTUM MpH-
3HaKaM. DJIEMEHTbl TUAPONPUBOAA (TUIPOABUTATENN, THAPOANIAPATYPBI, PUIBTPHI, THAPOAKKYM Y-
JISTOPBL, TUAPOIUHUH). Paboune )KuaKocTu, IpUMeHsieMble B THIPONPUBOIaX.

Iloopazoen 3.2. I'mppoasurarenu. CWIOBbIE THAPOJBUTATENIM, UX Ha3HAYCHHE W YCTPOM-
ctBO. Pacuer ruapomiuaapoB. [ToBopoTHble ruapoaBuraTenu. PoTopHsie TuIpoABUTraTenu — ru-
poMmoTopbl. OOpaTUMOCTh POTOPHBIX HACOCOB M THUAPOMOTOPOB. [ HMAPOMOTOpPHI POTOPHO-
MOPUIHEBBIX, MIECTEPEHHBIX M BUHTOBBIX TUIIOB. Pacyer KpyTsiiero MOMEHTa 1 MOIITHOCTH Ha Baly
ruapomoTopa. Perynuposanue pabouero oobema. BricokoMOMEHTHBIE THAPOMOTOPHI.

Iloopaszoen 3.3. I'mppoanmapatrypa W JApyrue 3JIeMEeHThl TuaponpuBonaa. Knaccudukarms
TUAPOAIIapaToB M 3JIEMEHTOB TrujpoaBTOMaTuku. PacrpenenurensHbie ycTpoiictBa. Haznauenue,
MIPUHIINI JICHCTBUS U OCHOBHBIE THIIBI (30JI0THUKOBBIE, KpaHOBBIC, KilananHuble). Knanausl. [Tpun-
LU JIEHCTBUS, YCTPOUCTBO U XapaKTePUCTHKU. JlpoccenbHble yCTPOWCTBA, Ha3HAUYCHUE MPUHIIMII
NeUCcTBUS U XapakTepucTUKU. OunbTphl. ['uapoakkymynsatopsl. I 'uaponunuu.

Iloopa3zoden 3.4. CxeMbl TUAPOTIPUBOABI U CHIOCOOBI perynupoBanusi. Cxembl THIPOMPHUBOIA
C 3aMKHYTOM M Pa30MKHYTOHN IUPKYISAIMEH, C IPOCCENbHBIM U 00BEMHBIM PETYIUPOBAHUEM CKOPO-
ctu. CpaBHEHHUE pa3IMYHBIX CLIOCOOOB PEryIMpPOBAHUS CKOPOCTH TUAPOIIPUBOJIA.

Iloopazoen 3.5. IlneBmonpuBoa. ['a3 kak paboyee TeI0 MHEBMONPHBOAA. VICTOYHUKH CxKa-
Toro ra3a. OCHOBHbIE 3JIEMEHTHI M CXEMbl THEBMONPHUBOJIOB. [IHEBMaTHUECKUE U CIIOTHUTEIbHbIE
YCTPOMCTBa, pacHpeleNuTeNbHass W peryiaupyomas anmnaparypa. [[HeBMaTudyeckue IBUTATENH.
[THeBMaTHUYeCKHii TPUBOJI C MOPIIHEBBIM JBUraTeNIeM U JAPOCCENIbHBIM perynupoBaHueM. I1HeBma-
TUYECKHE TPUBO/IbI C POTOPHBIMU U TYPOMHHBIMH ITHEBMOIBUTATEIIMHU.
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4.2. PacnipenesieHne KOHTAKTHON U cAaMOCTOSAITEILHOM PadoThl MPU MOATOTOBKE K 3aHATHAM
1o nojapasaejsam

4.2.1. Ounas popma oOyueHus

KonTakrHast pabota

Paznenel, noxpasesns! TMCHMILIMHBL CP

JIEKIIAN JI3 I13

Pazoen 1. TH/IPABJ/IHKA. 5 10 - 215

Iloopaszoen 1.1. OCHOBHBIC (PU3NYCCKUE CBOMCTBA JKUIKOCTCH.
Omnpenenenue Kuakoctu. CUITbI, TEHCTBYIOMINE HA KUJKOCTb.
JlaBiaeHue B KMAKOCTH. YJIeNbHBIA BeC, IJOTHOCTh, CXKUMae-
MOCTh, TeMIepaTypHoe pacumpeHue. 3akoH Herotona mms | 0,5 - - 3,5
KUJKOCTHOTO TpeHwus. BszkocTb. HEeHbIOTOHOBCKHE JKHIKOCTH.
Monens uaeanbHON KUAKOCTH. J[aBJIEHHE HACBIIIEHHOrO mapa
XKUJIKOCTU. PacTBOpeHuE ra30B B KUIKOCTH.

Iloopazoen 1.2. Tunpocraruka. CBOWCTBA JAaBJICHUS B HEIO-
JBW>KHOM  KUIKOCTH. BHIBI THAPABIMYECKOTO JaBJICHHS.
VYpaBHeHue Jiliiepa paBHOBECHS KUIKOCTH. MHTerpupoBaHue
ypaBHeHul Oilnepa. [loBepxHoctn paBHOrO naBieHus. CBo-
00/THas IOBEPXHOCTH JKUJAKOCTU. OCHOBHOE ypaBHEHHE THUJIPO-
cratuku. 3akoH [lackans. [IpuGopsl mjs M3MEpeHus JaBICHUS.
Cuiibl 1aBieHUs KUJIKOCTH Ha IUIOCKME MOBEpXHOCTU. LleHTp 0,5 4 - 4
JABJICHUS U ONPEICICHUE €r0 KOOPAUHAT. DIIOPhl 1aBIICHUE U
MX UCIIOJIb30BAHME I ONPEIEIICHHS CUJIbl U LIEHTPA aBJICHUS
Ha IUIOCKYI MPSMOYTOJbHYIO NOBEPXHOCTh. [mapocraTuye-
ckuil mapanokc. Cuia AaBieHUs KUJIKOCTH Ha KPUBOJUHEHHBIE
(muuHApUYecKue) moBepxHOCTU. Teno maBieHus. 3akoH Ap-
xuMena. Ilnasanue teix. OTHOCUTENLHEBIN HOKOM KUIKOCTH.

Iloopaszoen 1.3. Kunematuka W AWHAMHUKA >KUIKOCTH. Buabl
IBYOKEHUA >KUIKOCTH. OCHOBHBIE ITOHATUS KHHEMATHKH KU -
KOCTH: JIMHUS TOKa, TpyOKa TOKa, CTpyHKa, >KMBOE CEUCHHUE,
pacxon. Ilotok >kmakoctn. MecTHass M CpPEIHSSI CKOPOCTH.
VYpaBHeHue nocTostHCTBa pacxona. Juddepennuansusie ypas-
HEHUS IBUKEHUS UJeallbHOM XUAKOoCcTU. YpaBHeHue bepuymiu
JUIS YCTAaHOBUBIIETOCS JIBMXKCHUS HIealbHOM >kuakocTH. [lo-
HBIH TUIPOJMHAMUYECKHA Harop. I'eoMeTpudecKkuil u sHepre-
TUYECKUI CMBICT BCeX ero cocrapiusoomux. Kosddunment ku-
HETUYECKOW SHEpruu. YpaBHeHUE bepHymIM s MOTOKa Bs3-
KOM KUIKOCTU. CBsI3b MEXKAY CKOPOCTBIO W THAPOJMHAMHUYE-
ckuM naaBneHueM. ['paduyeckoe mpencTaBieHUE YpaBHEHUS
bepnymnu. [Ibe3omeTpuueckas v HaropHas JMHUM. [ uapaBiu-
YECKUW U MbE30METPUUYECKUN YKIOHBI. [IpakTuyeckoe mpume-
HeHue ypaBHeHHs bepHymnu (Bomomep BeHtypa, pacxomomep-
Has 11aiiba).

Iloopa3zden 1.4. PexxuMbl ABWKEHUS KUAKOCTU. [ mapaBimude-
ckue compoTuBieHUss. OCHOBBI THUIPABINYECKOTO TMOI0OUS.
JlamuHapHBIA U TypOYJIEHTHBIN PEXUM ABMKCHUS KUIKOCTH.
Uucno Pelinonpaca. PacnpeneneHue CKOpPOCTEM 10 CEYEHUIO
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Kpyriioil TpyOsl mipu JlaMmuHapHOM pexkume. [loTepu Hamopa Ha
mupuHe 1o JyuHe Tpyosr (hopmyna Ilyaseiins). OcobeHHOCTH
TypOyJIE€HTHOTO ABIKEHHS KUAKOCTH. [lynbcanuu ckopocreit U
JIaBJICHUI. PacrnpeneneHrne OCpeIHEHHBIX CKOPOCTEN IO cede-
Huto. [loTepu Hamopa B TpyOax. 3aBUCHUMOCTh IOTEPU Hamopa
OT peXUMa JBWKEHUS XUAKOCTH. OCHOBHBIE (OPMYIBI IS
omnpeaesneHus noTepsb Hanopa no jmHe. opmyna lapeu u ko-
s dunreHT norepb Ha TpeHue no umHe (kodhdunuent lap-
cu). lllepoxoBarocTh CTEHOK: aOCOIIOTHASA M OTHOCHTEIbHAS.
TypOyneHnTHoe g/1po MOTOKa U MPUCTEHHBIN JaMUHAPHBINA CIIOH
TypOyJE€HTHOM MOTOKe. ['MpaBinuyecku riajkue U ImepoxoBa-
Tble TpyObl. 30HBI conpoTuBieHus. [lomysamnupruyeckue u sM-
nupuyeckre GopMysbl A ONpeneieHus: KodppuuueHTa Tua-
PaBIMYECKOrO TPEHUs A B Pa3jIMUYHBIX 30HAX CONPOTUBIICHHUS.
I'uppaBnuueckoe ompenenenue kodddumuenta Hapcu A. Dop-
myna [le3n. Cs3p mexay koddduininentom Japcu A u kodd-
¢unmentom Illesu C.

Iloopaszoen 1.5. OcHOBHbBIE BUBI MECTHBIX conpoTuBieHni. Ko-
3QPUIMEHT MECTHbIX MOTepb. MeCTHblE TOTEpH Hamopa Ipu
6onpx uucnax PeliHonbaca. BuesamHoe paciiupenue TpyObl
(Teopema bopna). MecTtHbIe TIOTEpH Haropa MPH MaJIbIX YHCIaX
Pelinonbaca. BzauMHoe BIMsSIHEE MECTHBIX COITPOTHUBIICHUIA.

0,5

Iloopaszoen 1.6. OCHOBBI TEOPWUH THUIAPABIMYECKOTO TTOA0OMS.
MopenupoBaHue THIPABINYECKUX SIBJICHUM.

0,5

Iloopazoen 1.7. Vicreuenue KUIKOCTH U3 OTBEPCTUH M HACAJIOK.
Hcrevenue )KUIKOCTH U3 OTBEPCTUH B TOHKOW CTEHKE ITPH MOCTO-
ssHHOM Harope. KoagdumeHTsl cxxarusi, ckopocty, pacxoza. HMc-
TEUCHHE JKUJIKOCTH Yepe3 MWIMHAPHYCCKUN Hacajaok. Hacamku
pa3muaHOro THIa. VicTeueHue mpy nepeMeHHOM Hariope.

0,5

Iloopazoen 1.8. I'mapaBandeckuii pacuer TpyoomnpoBoioB. Oc-
HOBHOE pacueTHOE YpaBHEHHE HPOCTOro TpyodompoBoma. Oc-
HOBHBIE pacueTHbIe 3aaa4u. [loHATHE 00 ONpENeICHUN YKOHO-
MUYECKH HaWBBITOJHEHIIEro auamerpa TpyOompoBoaa. Cu-
¢douHblil TpyOOmpoBoA. IlocienoBareibHOE W MapajuieIbHOE
coequHeHue TpyooTpoBo10B. ClioxkHBIE TPyOOIpoBOIbI. SIBITE-
Hue TpybonpoBoanoro ynapa. ®opmyna H.E. XKykosckoro ms
npsimoro yaapa. [lonstue o Henpsimom yaape. CriocoOsl ocinab-
JIeHUS THAPABIMYECKOTO yaapa. [IpakTuueckoe uCmoib30BaHue
TUIPABIMYECKOTO yJapa B TEXHHKE.

0,5

Paszoen 2. HACOCBI.

10

16

Iloopazoen 2.1. JlonactHele Hacocsl. OOmue cenenus. Kiac-
cu(UKaIys JONacTHHIX HacocoB. IIpuHIMI JeHCTBUS HACOCOB.
OcHOBHbIE TapaMeTpbl HACOCOB: Mo1aya (pacxo1), Hamop, MOII-
HocTb, KIIJI. OCcHOBBI TEOpHH JIONIACTHBIX HACOCOB. Ientpo-
6exHble Hacochl. [IpuHIMI AEHCTBUS M CXEMBI IIEHTPOOSKHBIX
HAcocoB. YpaBHeHHME Oinepa. TeopeTHueckuil Hamop Hacoca.
BinsiHue 4ucna JIonaTox Ha TEOpPETUYECKUH Harop Hacoca. Ilo-
ne3Hblil Hanop. OnpeneneHue Hamopa JAEHCTBYIOLIETO0 Hacoca.
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TpeOyemsiii Hanop. [Torepu sHeprum B Hacoce. KoadhdurmeHTsr
MOJIE3HOTO JICWCTBHSI HAacoca. XapaKTePUCTHKA LEHTPOOEKHBIX
HacocoB. OCHOBBI TeOpHH MOA00US U Gopmyibl nepecuera. Ko-
3G GUIMEHTB OBICTPOXOAHOCTH WM THUITBI JIOTIACTHBIX HACOCOB.
OKcIUTyaTallMOHHbIE pacyeThl JONAcTHBIX HacocoB. HacocHble
ycraHOBKU. Pacuerbl TpyOoOIpoBOoja € HACOCHOM MOJayei.
Omnpenenenne paboueil Touku Hacoca. PerynmupoBanue mogaum.
[locnenoBarenbHble U NapauleabHbIE COeIMHEHU HacocoB. Ka-
BUTAIMsI B JIOMACTHBIX Hacocax. KaBUTallMOHHBIE XapaKTepu-
CTHKH.

Iloopasoden 2.2. Buxpeble Hacockl. Cxema BUXPEBOTO Hacoca,
MPUHIINI JEHCTBUS, XapaKTEPUCTUKH, 00JIaCTH IPUMEHEHHUS.

Iloopasoen 2.3. O6beMHble Hacochl. [IpuHIMIBI neicTBUs, 00-
e cBoiicTBa M kiaccudukanus. [lopriHeBsie U MIyHXKEpHbIE
HAcochbl. YCTpONCTBO M 00JacTH NMPUMEHEHHUS MOPIIHEBBIX M
IUTYHXXEPHBIX HacocoB. HMumukatopnas pguarpamma. KII/]
MOPUIHEBBIX HacocoB. I'paduku mogauu M cnocoObl UX BBIPAB-
HuBaHud. JlnagparMeHHbIE HACOCHI.

Iloopasoen 2.4. PotopHble Hacochl. Knaccudukaus poTOpHbBIX
HAcoCoB, 00IIMEe CBOMCTBAa W 00JACTH MPUMEHEHUS. YCTpOM-
CTBO M OCOOCHHOCTH POTOPHBIX HACOCOB PA3IMYHBIX THIIOB: Q)
POTOPHO-TIOPITHEBBIX; 0) TUIACTUHYATHIX (IMMOEPHBIX); B) IIIe-
CTEpPEeHHBIX; T') BUHTOBBIX. OmpenereHue pabounx 0O0BEMOB.
[Tonaya u €€ paBHOMEPHOCTh. XapaKTEPUCTUKHN HAcCOCOB. Pery-
nupoBaHue noaayu. Pabora Hacoca Ha TpyOOTIPOBO/I.

Paszoen 3. OB bEMHBIH T'H/JPOITPHBO/L.

12

Iloopazoen 3.1. OcHoBHbIe MOHATHA. [IpuHIMI nelcTBHUS 00B-
eMHOro ruaponpusoaa. Kimaccudukaimsi 00beMHBIX THIAPOIIPH-
BOJIOB TI0 XapakTepy JABWKCHHS BBIXOJHOTO 3BEHA W JAPYTHM
MpHU3HAKaM. DJIEMEHTHI THAPOTPUBOIA (TUIAPOIBUTATEIHN, TH-
poarmapatypbl, GUIBTPBI, THAPOAKKYMYJIATOPHI, THIPOIHHUN).
Paboywne uIKOCTH, TPIMEHSIEMbIC B THAPOTIPHBOIAX.

0,5

Iloopasoen 3.2. I'maponsuratenn. CHIIOBBIC THAPOIBUTATEIIH,
WX Ha3HaueHue u yctpoiicTBo. Pacuer ruapounnunapos. I1o-
BOPOTHBIC THAPOABUTATENN. POTOpHBIE THIPOABUTAaTEN — TU/I-
pomMoTopsl. OOpPaTUMOCTh POTOPHBIX HACOCOB U THAPOMOTOPOB.
['apoMOTOpBI POTOPHO-TIOPITHEBBIX, IIECTEPEHHBIX U BUHTO-
BBIX TUTOB. PacueT kpyTsiero MOMeHTa U MOIIIHOCTH Ha Bajy
ruapomoTopa. Perynuposanue pabodero oorema. Beicokomo-
MEHTHbIE THAPOMOTOPBHI.

0,5

Iloopa3zoen 3.3. I'mapoannapaTypa U Ipyrue 3IeMEeHTbI THAPO-
npuBoaa. Kinaccudukanus ruipoanmnaparoB 1 JI€MEHTOB TH/I-
poaBTOoMaTuku. Pacnpenenurensusie ycrpolictsa. Haznauenue,
MPUHLUT IEHCTBUS U OCHOBHBIE THIIbI (30JIOTHUKOBBIE, KPAHO-
Bble, KiananHble). Knanansl. [Ipuniun neiictBus, ycTpoicTBO
U XapaKTEpUCTUKHU. [[poccenbHble yCTpOICTBA, HA3HAUEHUE
NPUHLUI JIEHCTBUA U XapaKTepUCTUKH. OUIbTpPhL. ' HApoaKKy-
MyJISTOpHL. [ 'uaponunHum.

Iloopa3zoden 3.4. Cxembl TUAPOTIPUBOABI U CIIOCOOBI PETYIUPO-
BaHuA. CXeMbI TUAPONPUBOJA C 3aMKHYTOH U Pa30MKHYTOM
IUPKYISIUEH, C APOCCETbHBIM U 00BEMHBIM PETYIHPOBAHUEM
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ckopoctu. CpaBHEHHE Pa3IMYHBIX CIIOCOOOB PETyIUPOBAHHS
CKOPOCTH THAPOIPUBOJIA.

Iloopaszoen 3.5. IlueBmonpuBoA. ['a3 kak pabouee TENO MMHEB-
MornpuBoaa. Mctounnku cxxaroro rasa. OCHOBHBIE 3JIEMEHTHI U
CXeMbl TTHEBMOIPUBOJOB. [[HEBMaTHUYECKUE HCIIOTHUTEIbHBIC
YCTPOWCTBA, pacHpeneauTeNbHass U PEryIupyrolas anmapary-
pa. ITneBmaTnueckue neurartenu. IIHeBMaruueckuii mpuBoj C
MOPIIHEBBIM JIBUTATENIEM U JPOCCEIBHBIM PETYJIUPOBAHHUEM.
[lHeBMaTHyecKue NPHUBOJABI C POTOPHBIMU M TYpOMHHBIMHU
ITHEBMOIBUTaTCIIIMU.

Bcero

14

26

49,5

4.2.2. 3aounast popma oOydeHus

Paznensl, mompasaesnsl TMCIUIUTHB

KonTakrHast pabota

JICKITH

J13

I13

CP

Pazoen 1. TH/IPABJIHKA.

2

4

37,5

Iloopazoen 1.1. OcHOBHBIE (DU3NYECKUE CBOMCTBA KHUIKOCTEH.
Onpenenenne xkuaKoCcTu. Cuiibl, JEHCTBYIOIINE HA KUIKOCTb.
JlaBaeHne B KHAKOCTH. YJIENbHBINA BeC, IJOTHOCTh, CXKHMae-
MOCTb, TEMIIEpaTypHOE pacimupeHue. 3akoH HprloToHa st
YKUJIKOCTHOTO TpeHUs. Bsa3kocTh. HEHbIOTOHOBCKHE KUJIKOCTH.
Mogens uaeanbHON KUAKOCTH. JlaBJIEHHE HACHIIIIEHHOrO mapa
KUJIKOCTHU. PacTBopeHunE ra3oB B )KUIKOCTH.

0,5

4,5

Iloopazoen 1.2. Tunpocraruka. CBOWCTBA JaBJICHHUS B HEIO-
IBUKHOW SKMIKOCTH. BHIBI THApaBIMYECKOTO JaBlICHUS.
VYpaBHeHue Dilsiepa paBHOBECHUs KUIKOCTH. MHTerpupoBaHue
ypaBHeHui Oitnepa. [loBepxHoctu paBHoro nasieHusi. CBo-
00/1Hasi TOBEPXHOCTH JKUAKOCTH. OCHOBHOE ypaBHEHHUE T'HJIPO-
cratuku. 3akoH [lackans. [Ipubops! 11s u3MepeHus 1aBiaeHUs.
Cunbl JaBieHUs KUAKOCTU Ha TUIOCKUE MOBEpXHOCTH. LleHTp
JIABJICHUS U OIpE/eICHHE ero KOOpJAUHAT. DIIOphl JaBICHUE U
WX UCTOJB30BaHUE IS ONPE/ICTICHHS CHIIBI U LIEHTpa JaBJICHUS
Ha IUIOCKYIO MpPSIMOYTOJIbHYIO MOBEpPXHOCTh. [mapocraTuue-
ckuit mapagokc. Cuia naBleHus KUAKOCTU Ha KPUBOJIHMHEITHbIE
(uunuHapUYecKue) moBepxHocTu. Temo naBineHus. 3akoH Ap-
xumena. [lnaBanue ten. OTHOCUTEIBHBIN MOKOW KUAKOCTH.

0,5

Iloopazden 1.3. Kunematuka W AMHAMHKA >KUIKOCTH. BHIIBI
JBYKEHUS JKMIKOCTH. OCHOBHBIE NOHATHS KWUHEMAaTUKH KHJ-
KOCTH: JIMHUS TOKa, TpyOKa TOKa, CTpyiHKa, )KMBOE CEYeHHeE,
pacxoa. Ilortox xuakoctu. MecTHas M CpelnHsss CKOPOCTH.
VYpaBHeHHe MOCTOSHCTBa pacxoja. JuddepennuanbHbie ypas-
HEHUS JIBUKEHUS UICAIbHOM )KUIKOCTH. YpaBHeHue bepHymm
JUIl yCTAHOBUBLIETOCS JBW)KEHUS HIEANBbHOM >kuakocTH. ITos-
HBIM TUAPOJMHAMUYECKUN Harop. I'eoMeTpudeckuil u sHepre-
THYECKUH CMBICI BcexX ero coctapisitouinx. Kospumuent ku-
HETUYECKOW PHEPruM. YpaBHEHHE bepHyIIM Ui MOTOKa BsI3-
KoM kuakocTu. CBA3b MEXIY CKOPOCTBIO U TMIPOJUHAMHYE-

0,5
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CKUM JaBiieHHeM. ['paduueckoe mpeAcTaBICHUE YpPaBHEHUS
bepnymnu. IIse3omeTpuyeckas u HanopHas JUHUM. ['mapaBnu-
YECKUW U IIbe30METPUYECKUN YKIIOHBI. lIpakTnyeckoe mpume-
HeHue ypaBHeHMsI bepHyiu (Bonomep Bentypa, pacxomomep-
Has 1aiioa).

lloopasden 1.4. PexxuMbl ABMKEHUS KUAKOCTU. ['mapaBinuye-
ckue conpotuBieHUs. OCHOBBI THUIAPABIMYECKOTO MOJIOOMS.
JlamuHapHBIM U TypOYJIEHTHBIN PEXUM ABHIKEHUS KUIKOCTH.
Yucno Peiinosibaca. Pacrnipenenenue CKOpPOCTER MO CEYEHHIO
KpyrJIod TpyObl Mpu JJaMuHapHOM pexume. [lotepu Hamopa Ha
mupuHe no jumHe Tpyos! (popmyna I[lyazeiins). OcobeHHOCTH
TypOYJEHTHOTO JBWKEHUS KUAKoCTH. [lynbcanuu ckopocTeit u
JaBJICHUI. PacrnpeneneHrne OCpeIHEHHBIX CKOPOCTEH IO cede-
Huto. [lotepu Hamopa B TpyOax. 3aBUCHUMOCTb MOTEPU Hamopa
OT peXUMa IBWKEHUS XUAKOCTH. OCHOBHBIE (OPMYIBI IS
omnpezeneHus noTepb Hanopa mo jiuHe. opmyna Jlapeu u ko-
3¢ dunueHT noTepp Ha TpeHue no JumHe (kosddunueHt ap-
cu). IlllepoxoBatocTh CTEHOK: aOCOIIOTHAS M OTHOCHTEIbHAS.
TypOyneHnTHoe S/1po MOTOKAa U MPUCTEHHBIN JaMUHAPHBINA CIIOH
TypOyJ€HTHOM MOTOKe. ['upaBinyecku riajkue U mepoxoBa-
Thle TpyObl. 30HBI conpoTuBieHus. [lodysamMnupuyeckue u M-
nupudeckue GopMyibl A onpenenacHus kodphuireHTa ru-
PaBIMYECKOTO TPEHUS A B Pa3jIMUYHBIX 30HAX COMPOTUBIICHHUS.
I'uppaBnuueckoe onpenenenue koddduimenta Hapcu A. Dop-
myna [le3n. Cs3p mexay kodddunuentom Japcu A u kodd-
¢unuentom Illesu C.

0,5

Iloopazoen 1.5. OCHOBHBIC BUJIbI MECTHBIX COMPOTHUBJICHUN. Ko-
3pGUIMEHT MECTHBIX TOTepb. MeCTHBIE TOTEpU HAropa MpH
Oonpmmx uucnax PeitHonbaca. BuesanmHoe pacmpeHue TpyObl
(Treopema bopma). MecTHbIe MOTEpH Hamopa NPy MaJIbIX YHCIaX
Pelinonbaca. BzauMHoe BiIMsIHEE MECTHBIX COITPOTHBIICHUIA.

Iloopazden 1.6. OCHOBBI TEOpPUH TUAPABIMYECKOTO MOAOOUS.
MoemupoBaH#e THIPABINUECKUX SBJICHUI.

Iloopasoen 1.7. Vicreuenue >KUIKOCTH M3 OTBEPCTUH M HACAJIOK.
Hcrevenue )KUIKOCTH U3 OTBEPCTHUH B TOHKOM CTEHKE IPH MTOCTO-
ssHHOM Harope. KoagduimeHTsl cxxarusi, ckopoctH, pacxoza. HMc-
TEUeHHEe >KUAKOCTU uepe3 LWIMHAPUYECKUH Hacanok. Hacamku
paznuuHoro THMa. VcreyeHne npy nepeMeHHOM Harope.

Iloopa3zoen 1.8. I'mapaBnuyeckuii pacyer TpyoomnpoBoaoB. Oc-
HOBHOE pAacueTHOE ypaBHEHME IpocToro Tpybomposoaa. Oc-
HOBHBIE pacueTHble 3aaa4u. [loHATHE 00 OmpeneneHnn YKOHO-
MUYECKH HaMBBITOJHEHIIero auamerpa Tpyobomposojga. Cu-
¢ounplii TpyOompoBoa. IlocnenoBarenbHoe W MapajuieabHOE
coeqHeHue TpyoonpoBooB. CioxkHble TPyOOTIpoBOIbL. SIBIE-
Hue TpybonposoaHoro ynapa. @opmyna H.E. XKykoBckoro amns
npsimoro yaapa. [lonsitie o HenpsimoM ynape. Crioco6sl ocina0-
JIEHUs TUApaBINYecKoro ynaapa. [Ipaktuueckoe UCIOIb30BaHUE
THJIPABIMYECKOTO y/lapa B TEXHUKE.
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Pazoen 2. HACOCHI.

25

Iloopazoen 2.1. Jlonmactaeie Hacocsl. OOmue cBenenus. Kiac-
cu(uUKaIys JONacTHHIX HacocoB. IIpuHIMI JEeHCTBHS HACOCOB.
OcHoOBHBIE TapaMeTPbl HACOCOB: T01a4a (pacxo1), Harop, MOIII-
HocTb, KITJI. OCHOBBI T€OpHUH JIOMACTHBIX HACOCOB. Lentpo-
OexHble Hacochl. [IpuHIIMT AEHCTBUS M CXEMBI IIEHTPOOSKHBIX
HacocoB. YpaBHeHue Oitiepa. TeopeTHUyecKuil Harmop Hacoca.
Binusinue yncna nonarok Ha TeopeTUYecKuil Harmop Hacoca. [1o-
ne3Hblil Hamop. OmpeneneHrne Haropa JIEMCTBYIOIIEro Hacoca.
TpeOyemsiii Harop. [lotepu sHepruu B Hacoce. KoaddumeHTs
MIOJIE3HOTO JIEMCTBUS Hacoca. XapaKTepUCTUKAa HEHTPOOESKHBIX
HacocoB. OCHOBBI TeopuH NOA00Ms U popmyiibl niepecyera. Ko-
3¢ GUIMEeHTh OBICTPOXOTHOCTH M THIIBI JIOMACTHBIX HACOCOB.
OKcIUTyaTallMOHHbIE pacyeThl JONAcTHBIX HacocoB. HacocHble
ycraHoBKU. Pacuerbl TpyOompoBoja C€ HACOCHOM IOjJaven.
Omnpenenennie paboyelr Touku Hacoca. PerynupoBanue nojauu.
[locnenoBarenpHble M NapauIeabHbIE COETMHEHUS HacocoB. Ka-
BUTAIMsI B JIOMACTHBIX Hacocax. KaBUTalMOHHBIE XapaKTepH-
CTHKH.

Iloopasoden 2.2. Buxpesble Hacockl. Cxema BUXPEBOTO Hacoca,
MIPUHIINI JEHCTBUS, XapaKTEPUCTUKH, 00JIACTH MPUMEHEHHUS.

Iloopazoen 2.3. O6beMHubIe Hacochl. [IpuHIMIBI nercTBUs, 00-
e cBoictBa M kiaccudukanus. [lopriHeBbie U MIyHXKEpHbIE
HacOChl. YCTPOMCTBO W 0O0JIACTH TIPUMEHEHHUS TMOPIUTHEBBIX U
IUTYHXXEpHBIX HacocoB. Muaukatopnas sguarpamma. KIIJ]
MOPUIHEBBIX HacocoB. ['paduku mogauu M crnocoObl UX BbIpaB-
HuBaHud. JlnagparMeHHbIE HACOCHI.

Iloopazoen 2.4. Poropusie Hacochl. Kitaccudukanus poTopHBIX
HAcOCOB, 00IIMEe CBOMCTBAa W 00JACTH MPUMEHEHUs. YCTpOWi-
CTBO U OCOOCHHOCTH POTOPHBIX HACOCOB PA3JIMYHBIX TUIIOB: Q)
POTOPHO-TIOPIITHEBBIX; 0) TUIACTUHYATHIX (IMMOEPHBIX); B) IIe-
CTEpPEHHBIX; T') BUHTOBBIX. OmpenercHue pabounx 0OBEMOB.
[Tonaya u €€ paBHOMEPHOCTb. XapaKTEPUCTUKHU HAacocoB. Pery-
nupoBaHue nogaun. Pabora Hacoca Ha TPyOOTIPOBO/I.

Pazoen 3. OBBEMHBIH T'HIPOITPHBO/T.

15

Iloopasoen 3.1. OcHoBHbIC MOHATHA. [IpuHIMIT AeHCTBUS 00b-
eMHoro ruapomnpuBoaa. Kinaccudukaius 00beMHBIX THAPOIPHU-
BOJIOB TI0 XapakTepy JABWKCHHS BBIXOJHOTO 3BEHA W JAPYTHM
MpHU3HAKaM. DJIEeMEHThI THIPONpHUBOa (THIPOIBUTATENH, TH/-
poamnmapaTypbl, GUIBTPBI, THAPOAKKYMYISTOPHI, THAPOJIUHUN).
PaGoune xuaKoCcTH, MPUMEHsIeMbIE B THIPOTIPHUBOIAX.

0,5

Iloopasoden 3.2. T'unponsurarenu. CUIOBBIE THAPOIBUTATENH,
MX Ha3HaueHUe U ycTpoiicTBo. Pacuer ruapounnunapos. [1o-
BOPOTHBIE TUAPOABUTATENN. POTOpHBIE THIPOIBUTATENHN — TU/I-
pomoTopbl. OOpaTUMOCTh POTOPHBIX HACOCOB U THIPOMOTOPOB.
['mapoMOTOpBI POTOPHO-TIOPIIHEBBIX, IIECTEPEHHBIX U BUHTO-
BBIX TUNOB. Pacuer KpyTsIiero MOMeHTa U MOIIIHOCTH Ha Bally
ruapomoTopa. PerynupoBanue pabodero oorema. Beicokomo-
MEHTHbIE THAPOMOTOPBI.

0,5

Ioopaszoden 3.3. T'unpoanmnaparypa u Ipyrue IeMEHTHI THIPO-

0,5
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npuBoaa. Kimaccudukanus rugpoanmnapaToB 1 3J1€MEHTOB TH/I-
poasromaTuku. Pacnpenenurensusie ycrpoiictsa. Haznauenue,
MIPUHLMI JEHCTBUS U OCHOBHBIE THUIIBI (30JI0THUKOBBIE, KPaHO-
Bbl€, KiananHele). Knanansl. [IpuHiun neiicTBus, ycTpoicTBO
U XapaKTEpUCTHUKU. J[poccenbHble yCTPONCTBA, HA3HAYCHHE
IIPUHLIAII JEUCTBHS U XapaKTEPUCTUKUA. PUiIbTphl. [ Mapoakky-
MYJSITOPBL. ['maponuHum.

Iloopaszden 3.4. Cxembl TUAPONPUBOJABI U CIIOCOOBI PETYIUPO-
BaHuA. CXeMbl THIPONPUBOJA C 3aMKHYTOM M Pa3OMKHYTOMN
MUPKYISLIUEH, C IPOCCENbHBIM U 00BEMHBIM PEryJUpPOBAHUEM
ckopocT. CpaBHEHHE PpA3IMYHBIX CIIOCOOOB PEryIHpOBAHUS
CKOPOCTH THAPONPUBOJIA.

0,5

Iloopazoen 3.5. IlneBmonpuBoa. ['a3 kak pabouee TeIO MHEB-
MorpuBoa. Mctounnku cxaroro raza. OCHOBHBIE 2JIEMEHTHI U
CXeMbl TTHEBMOIPUBOJIOB. [[HEBMaTHUYECKHUE HCIIOTHUTEIHHBIC
YCTPOWCTBA, pacmpeneauTeNbHass U peryIupyromas anmnapary-
pa. ITueBmaTnueckue neurartenu. [IHeBMarndeckuii mpuBoj C
MOPIIHEBBIM JIBUTATENIEM W JPOCCEIBHBIM PETYIUPOBAHHEM.
[THeBMaTHYeCKHEe TPHUBOABI C POTOPHBIMU M TYPOMHHBIMHU
ITHEBMOIBUTaTEIIAMU.

Bcero

- | 715

4.3. IlepeyeHb TeM U Y4eOHO-METOAMYECKOT0 O0ecneYeH sl 1JI CAMOCTOSITEIbHOM PadoThl

00y4aromuxcs
Ne | Tema caMOCTOSITENbHON Y4yeOHO-METOIUYECKOE OO0BéMm, 4
n/n paboThI obecrieueHue dopma
o0y4eHUS
OYHAas | 3a04YHas

1 | OcHoBublie  dmsuyeckue | [lItepennuxt JI. B. I'mapaBnuka: yueOHuK miast | 2,5 45

CBOMCTBa YKHJIKOCTEH. | CTYJIEHTOB BY30B, 00yJaroImXxcs o

OnpenienieHue  KUIKOCTH. | HAIIPaBJICHUSM MOATOTOBKH JTUTITIOMHUD.

Cunbl, NEUCTBYIOIIME Ha | CIIEHUATUCTOB B 00JacTM  TEXHUKH |

KUIKOCTh. JlaBleHWe B | TEXHOJOTHH, cel. U pbi0o. xo3-Ba / JI. B.

XKHUIKOCTH. Y nenbHbId Bec, | Lltepennuxt - M.: KonocC, 2008 — C.11-25.

IUTOTHOCTb, CYKMMAaeMOCTb,

TEMIIEpaTypHOE pacIlupe-

Hue. 3akoH HerotoHa mig

YKHJIKOCTHOTO TpPEHUSL.

Bszkocte.  HeHbrOTOHOB-

CKHE KUAKOCTH. Moenb

HJICATHHOU JKHAJIKOCTH.

JlaBiieHMEe HACBIIIEHHOTO

napa xKuuakoctd. Pactso-

pEHHeE Ta30B B )KUIKOCTH.
2 | IIpubopsr s wusmepe- | lrepenmuxt . B. I'mapaBnuka: yueOHMK JUist 4 6

HUs JaBlieHUs. 3aKOH | CTYJICHTOB BY30B, 00yJaroIIXCs o

Apxumena.  [lnaBanue | HampaBICHUSIM MIOJITOTOBKH JTITIOMUDP.

TeJ. OTHOCHUTENBHBIN | CIICITUATUCTOB B 00JIACTH TEXHUKHU M TEXHOJIOTHH,

ITOKOM JKUJKOCTH. cen. u poi0. xo03-Ba / JI. B. Illtepenmuxt - M.:
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KonocC, 2008 — C.33-42.

HuddepennmanpHbie
ypaBHEHUS NIBIOKEHUS
HIEeAILHOM JKUIKOCTH.

Hrepennuxr JI. B. T'maopaBnuka: ydeOHUK st
CTYJCHTOB BY30B, o0yuaronmxcs o
HaIPaBJICHUSM HOJTOTOBKH JATUTOMHUDP.
CTICIIMATUCTOB B 00JIACTH TEXHUKH M TEXHOJIOTHH,
cen. u poi0. xo03-Ba / JI. B. Ilrepenmuxr - M.:
KonocC, 2008 — C.35-54.

OcHOBBI ~ THJpaBINYE-
ckoro monob6usi. Pacrmpe-
JIEJIEHUE CKOPOCTEN M0
CEUEHUIO KPYTJIoi TpyObl
IIpU JIAMUHApPHOM PEXHU-
Me. OcoOeHHOCTH Typ-
OyJE€HTHOTO  JIBIDKCHHS
xuakoctu.  Ilynecanumn
CKOpOCTE€ M J1aBJICHUH.
Pacnpenenenne ocpen-
HEHHBIX CKOpPOCTEH IO
CEUEHHUIO.

Hrepermuxt JI. B. T'maopaBnuka: ydeOHUK st
CTY/ICHTOB BY30B, 00yJaronmxcs o
HAalpaBJIeHUSIM HOJTOTOBKU JUIITIOMUP.
CMELUATNCTOB B 00JaCTH TEXHUKU U TEXHOJIOTHUH,
cen. u pui0. xo03-Ba / JI. B. Ilrepenmuxr - M.:
KomnocC, 2008 — C.110-124.

OcHOBHBIE BHUJbI MECTHBIX
conporusiennii. Kosddu-
LMEHT MECTHBIX IOTEPb.
MecTHBIE TIOTEpH Hamopa
mpu  OONBIINX  YHCIIAX
Peltnonbnca.  BresanHoe
pacmmpenue TpyOsl (Teo-
pema bopaa). MectHbie
MIOTEPH HAINOpa IPU MaJIbIX
yncnax PeliHonbraca. B3a-
MMHOE BJIMSHUE MECTHBIX
COIPOTHBIICHUM.

Mrepenmuxr J. B. T'ugpaBnuka: ydeOHMK st
CTY/IEHTOB BY30B, 00y4Jarouxcs o
HaIlpaBJICHUSIM HOJTOTOBKU JATUIOMUD.
CIIELMAIUCTOB B 00JIACTH TEXHUKU M TEXHOJIOTUH,
cenm. U pei0. xo03-Ba / JI. B. Illrepenmuxt - M.:
KomocC, 2008 — C.85-130.

OCHOBBI TEOpUU THAPAB-
JIN4ECKOro rmoxoous. Mo-
JIENTUPOBaHNE THPABIIH-
YeCKHX SBJICHUH.

[Hrepenmuxt JI. B. I'mmpaBnwika: ydeOHUK JUtst
CTY/ICHTOB BY30B, 00yJaroIIXCs 1o
HAIpaBJICHUSM MOJITOTOBKU JUTLIOMUDP.
CMEUATIICTOB B 00JIACTH TEXHUKU U TEXHOJIOTHH,

cenn. U pei0. xo03-Ba / JI. B. Illrepenmuxt - M.:
KomocC, 2008 — C.76-84.

Ucreuenune xuakoctu u3
oTBepcTHil M Hacaaok. Hc-
TEYEHUE KUJIKOCTU M3 OT-
BEPCTHI B TOHKOW CTEHKE
IIPY MOCTOSSHHOM  HArope.
Koadpurmentsr — cxarus,
ckopocty, pacxona. Hcre-
YEHHUE JKUIKOCTH Yepe3
LWIMHIPUYECKUI Haca/loK.
Hacanku paznuuyHoro Tu-
na. McreueHue npu nepe-
MEHHOM HaITope.

Mrepenmuxr JI. B. T'ugpaBnuka: ydeOHMK st
CTYJICHTOB BY30B, 00yJaroIIXCs o
HaIPABJICHUSM MOATOTOBKHU JTUIUIOMUP.
CIIENMATIMCTOB B 00JIACTH TEXHUKH M TEXHOJIOTHU,

cel. u pbi0. xo3-Ba / JI. B. Illtepenmuxt - M.:
KonocC, 2008 — C.199-237.

[lonsiTe 06 ompeneneHuu
SKOHOMHYECKH HaWBBIOJI-

HIrepennuxt JI. B. T'mapaBnuka: ydeOHUK st
CTYZICHTOB BY30B, o0yyaronmxcs 110
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Helrero auamerpa Tpyoo-
npoBoaa. CudoHHbIA Tpy-
OONpPOBO/I. [Tocnenora-
TENbHOE W MapauIelIbHOe
coelMHeHue TpyOOoIrpoBo-
noB. CrnoxHble TpyOOIpo-
Boabl. [loHATHE O Hemps-
MoM  ymape. CrocoObl
ocnalyieHust ruipaBiInye-
ckoro yaapa. Ilpakruye-
CKOE HCIIOJb30BaHUE TH]I-

HalpaBJICHUAM IIOATOTOBKHA AUIIOMHUDP.
CIICIIMAIMCTOB B 00JIaCTH TEXHUKH M TEXHOJIOTHH,
cel. u poi0. xo03-Ba / JI. B. Illrepenmuxt - M.:
KonocC, 2008 — C.256-272.

paBIMYECKOr0  yaapa B
TEXHHKE.

9 | Ompenenenue Haropa | 1. Ilrepennuxt J. B. I'mapaBinuka: y4eOHUK st

JIEMCTBYIOLIEr0  HAcoca. | CTYJEHTOB By30B, OOYHArOIMXCS 10 HANPABJICHUSAM
Tpe6yeMHf/'I HAIop. Ilo- | HOATOTOBKM JUINIOMHp. CIICHUAIMCTOB B o0acTu
TepH SHEPrMM B Hacoce. | TCXHHKH M TEXHOJOTHH, Cell.  pbi0. x03-Ba / [I. B.
Kooddurmentsr  momnes- | ITepermaxt - M.: KomocC, 2008 — C.380-384.
HOTO JIEHCTBHS Hacoca. 2. Moprynos, K. II. Hacocsl 1 HacocHble CTaHIIMU
XapaKTepucTHKa nen- | [MCKTPOHHBI pecypc] : yuebHOoe mocobme / K. I1.
TPOBEIKHBIX Hacocop. | MopryHo. — 3-¢ 3., crep. — Cankr-IlerepOypr :
OCHOBBI TeopuH MO06H HaHB., 2019. — C.11-77. <URL:
T ——— https://e.lanbook.com/book/111207 >.
Koaddummentsr ObicTpo-
XOJHOCTH M THIIBI JIO-
MAaCTHBIX HacocoB. Kasu-
Taus B JIONACTHBIX
Hacocax. KaBurtanmoH-
HBIE XapaKTEPUCTUKHU.

10 | Cxema BuxpeBoro Haco- | 1. Moprynos, K. II. Hacocsl u HacocHble CTaHLUM
ca, INPUHIMI JEHCTBUS, | [3AEKTPOHHBIA pecypc] : ydeOHOe mocobue / K. II.
XapaKTEPUCTUKHU, o01a- MOpFYHOB. — 3-e n31., CTEp. — CaHKT-HeTep6pr .
CTH ITPUMEHEHUSI. .HaHB, 2019. — C.83-85. <URL:

https://e.lanbook.com/book/111207 >.

2. KoxeBaukoBa H.I'. TIpaktukym 1o THapaBivKe
[>nekTponHBIA  pecypc]:  YdeOHOe mocobue /
KoxeBuukoBa, TorynoBa, EmuH u ap. - Mocksa:
00O "Hayuno-uznatensckuii nieHrp MHOPA-M",
2019 — C. 192-210.
<URL :http://znanium.com/go.php?id=424327>.

11 | IlopuHeBble u | 1. Moprynos, K. I1. Hacockl 1 HacocHble cTaHIUM
TJTYH)KEPHBIE HACOCHL | [3NEeKTpOHHBIH pecype] : yuebHoe mocobue / K. I1.

YerpoiictBo u - obnactu
MPUMEHEHHS TMOPLIHEBBIX
U TUTYH)KEPHBIX HAacOCOB.

WunukaropHas
Jarpamma. KIIg
TTOPIITHEBBIX HACOCOB.
I'paduku o/1a4x u
CITOCOOBI X
BBIPABHUBAHMSI.

JnadparmMeHHbIe HACOCHL.

MopryHoB. — 3-e u3n., crep. — Cankt-IletepOypr :
Jlans, 2019. — C.95-108. <URL:
https://e.lanbook.com/book/111207 >.

2. KoxeBuukoBa H.I'. TIpakTukym 1o TruapaBivKe
[pexTponHEI pecypc]: YueOHoe mocodue / Koxkes-
HukoBa, Torynoma, Emun u ap. - Mocksa: OOO
"Hayuno-uznarensckuii nentp MHOPA-M", 2019 —
C. 220-230.
<URL.:http://znanium.com/go.php?id=424327>.
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12 | YerpoiictBo u ocobenno- | 1. KoxxeBuukoBa H.I'. TlpakTukym 1o ruapasivke
CTH POTOPHBIX HACOCOB | [3JEKTPOHHBIN pecypc]: YuebHoe mocooue / Koxes-
pa3nUUHBIX TUIOB: a) po- | HUKOBa, ToryHoBa, Enmu u ap. - Mocksa: OOO
TOPHO-TIOPILIHEBBIX; 0) | "Hayuno-uznarensckuit nentp MHOPA-M", 2019 —
miactTuHYareix  (mmodep- | C. 210-230.
HBIX); B) mmectepennbix; r) | <URL:http://znanium.com/go.php?id=424327>.
BUHTOBBIX. Omnpenenenue | 2. Moprynos, K. II. Hacocsl u HacocHble cTaHIMU
pabounx oovemoB. [Tomaua | [amexTponHbIl pecype] : yuebnoe mocodue / K. II.
u e paBHOMEpHOCTh. Xa- | MopryHoB. — 3-e u3j., crep. — Cankr-IletepOypr :
pPaKTepUCTUKA  HacocoB. | JlaHb, 2019. — C.110-133. <URL:
PerynupoBanue  momaum. | https://e.lanbook.com/book/111207 >.

Pabora nacoca Ha TpyOO-
TPOBO/I.

13 | PaGoune xuakocty, | Tuxonenkos Bb.I1. I'mapaBinuka u ruiponpuBO b
MpUMEHsIeMble B TUAPO- | [31€KTpoHHBIH pecypc].— MockBa : Mockos-
MPUBOJIAX. CKasg TOCyIapCTBEHHas akKaJeMHsl BOJHOTO

tpauciopra (MI'ABT), 2005 .— C.5-10.
<URL:http://znanium.com/go.php?id=400706>

14 | O6patumocts potopHbiX | TuxoneHnkoB b.I1. ['mapaBnuka u ruaponpruBoIbI
HAacoOCOB H THJAPOMOTO- | [JIEKTpOHHBIH pecypc].— MockBa : MockoB-
poB. I'mapomMoTopbl po- | CKasi TOCYIapCTBEHHAs aKaJeMHUsi BOJHOTO
TOPHO-TIOPIIHEBBIX, MIe- | TpaHcnopta (MI'ABT), 2005 .— C. 11-15.
crepéunbix ¥ BuHTOBBIX | <URL:http://znanium.com/go.php?id=400706>
tunoB. Pacder kpytsmie-
ro MOMEHTA U MOILTHOCTH
Ha Baly TUAPOMOTOpA.

PerynupoBanue paboue-
ro obovema. Bricokomo-
MEHTHbIE THAPOMOTOPBI.

15 | PacnpenenurensHbie TuxonenkoB b.I1. ['mapaBiauka 1 THAPONIPHUBOIBI
ycrpoiictBa. Hasnauenue, | [anmekTpoHHBIN pecypc].— MockBa : MoOCKOB-
MPUHLMI JICMCTBUSL M OC- | CKasl TOCYJAapCTBEHHAsl AaKaJeMUsi BOJHOTO
HOBHbIE THIIBI (30J0THHU- | TpaHcnopta (MI'ABT), 2005 .— C. 16-25.
KOBble, KpaHOBhle, Kia- | <URL:http://znanium.com/go.php?id=400706>
TIaHHBIE). Knamansr.

[Tpunimmn JIEUCTBUS,
YCTPOICTBO U XapaKTepu-
CTHUKH. HpoccenbHbie
YCTPOICTBA, Ha3HAuYCHUE
MPUHLMI JICHCTBUS U Xa-
paktepucTuki. DunbTpsbL.
['upoakKymMymisITOpBI.
['uposmnun.

16 | Cxemsl rugponpuBosl v | TuxonenkoB b.I1. ['mapaBnuka v ruApOnprUBOIBI
CHOCOOBl  pPEerynupoBa- | [31eKTpoHHBIA pecypc].— MockBa : MockoB-

Hus. CXeMbl THUIPOTNpHU-
BOJIa C 3aMKHYTOH WU
Pa30MKHYTOU  ITUPKYJIsi-
LHEN, C OPOCCEIbHBIM U
00BEMHBIM PETyIUPOBa-
Huem ckopoctu. Cpas-
HCHHUC PA3JIMYHBIX CIIO-

CKasg TOoCyHapCTBCHHAA aKaJcMuia BOJHOTO
tpancopra (MI'ABT), 2005 .— C. 30-80.
<URL:http://znanium.com/go.php?id=400706>
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CO0OB  peryiaupoOBaHHS
CKOPOCTH T'HAPONPUBO-
Ja.
17 | [lueBmaTuueckue uc- | Tuxonenkos b.I1. 'napaBivka u ruiponpuBOIbI 2 2
MIOJIHUTENbHBIE YCTPOM- | [31€eKTpoHHBIH pecypc].— MockBa : Mockos-
CTBA, pacHpeleNUTENb- | CKasl TOCYIJapCTBEHHAs aKaJeMus BOJHOIO
Has W perymupytomas | tpancriopra (MI'ABT), 2005 . C. 18-38
anmaparypa.  Cpezacrsa | <URL:http://znanium.com/go.php?id=400706>
ITHEBMOABTOMATHUKH.
Bcero 495 77,5

5. ®oHa OLIEHOYHBIX CPEACTB AJISl POBeACHUS MPOMEKYTOYHOM ATTECTALNH H
TeKyLIero KOHTPOJIst

5.1. Dransl popMupoBaHus KOMIETEHIUH

IMoapa3zaen AUCHUIIHHBI

KoMmnerenuus

Nuaukarop 1ocTuKeHust
KOMIIETEeHIINH

Iloopaszoden 1.1. OcHoBHBIE (PU3UYECKUE CBOI-
cTBa xxkuakocren. Onpenenenune xKuakoctu. Cu-
JIbl, IEMCTBYIOIIME Ha XKHUJIKOCTh. JlaBieHue B
JKUJIKOCTH. Y IENbHBIN BEC, IJIOTHOCTh, CXKMMa-
€MOCTb, TEMIIEPATYPHOE pACIIMPEHUE. 3aKOH
HproToHa a1 )KUAKOCTHOTO TpeHUsl. BA3KOCTh.
HeurroToHoBckue )xuakoct. Moaein naeaib-
HOM XUJKOCTH. JlaBlieHHE HACBIIIEHHOTO Mmapa
YKUJIKOCTU. PacTBOpeHmne ra3oB B )KUIKOCTH.

OIIK-3

33

v5

H3

Iloopazoen 1.2. I'mapocraTtuka. CBOMCTBA 1aB-
JIEHUs B HEMOJBWKHOM )KUAKOCTH. Buabl rua-
PaBJIMYECKOrO JaBJCHUs. Y paBHEHHUE Dijepa
paBHOBecHs )XUAKOCTH. IHTerpupoBanue ypas-
HeHu# Ditepa. [loBepXxHOCTH paBHOTO J1aBJie-
Hus. CBoOOHAs MOBEPXHOCTH KuAaKocTh. Oc-
HOBHOE ypaBHEHHE r'HIpocTaTuku. 3akoH [lac-
kans. [IpuGopsr 1t usmepenus aasnenus. Cu-
JIbl 1aBJICHUS )KUJIKOCTU HA MJIOCKUE TOBEPXHO-
ctu. LleHTp naBieHus U onpeaeseHue ero Koop-
JUHAT. DIIOPbI AABICHUE U UX UCIIOIb30BAHUE
JUISL OTIPEJICIICHUS CHIIBI M LIEHTPA JIaBJICHUS Ha
IJIOCKYIO IPSIMOYTOJIBHYIO TOBEPXHOCTb. ['U -
pocTtaTudeckuii napagokc. Cuia 1aBJIeHUs KUI-
KOCTHU Ha KPUBOJMHEWHbIE (IUIHHIPHYECKUE)
MOBEPXHOCTU. Teso naBieHus. 3aKkoH Apxume-
na. [InaBanue ten. OTHOCUTEIBHBIN HOKOU
AKUJKOCTH.

OIIK-3

33

v5

H3

Iloopasoden 1.3. KuneMatuka u JTUHaAMHUKa KU
KocTu. Buapl nBrkeHns xuakoctu. OCHOBHEBIE
MOHATHUSL KMHEMATUKH KUAKOCTHU: JIUHUS TOKA,
TpyOKa TOKa, CTpyHKa, )KMBOE€ CEYCHUE, PACXO/I.
IToTok xkuaKocTH. MecTHas U cpeaHss CKOpo-
CTHU. YpaBHEHHE MOCTOSHCTBA pacxoa. Judde-
pEHIMANIbHBIE YPABHEHUS JBIKECHUSI HCAIBHOMN
KUJKOCTU. YpaBHeHue bepHyim 1 ycraHo-
BUBILETrOCs JBM)KEHUS UECATBHOM KUIKOCTH.
ITonnslii ruapoAMHAMUYECKUAN Harop. ['eomer-
PUYECKUN U DHEPTE€TUYECKUI CMBICII BCEX €0

OIIK-3

33

Y5

H3
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cocraBistomux. Koaggunuent kuaernyeckon
JHEepruu. YpasHeHue bepHyiuun s motoka
BSI3KOH JKUIKOCTH. CBSI3b MEX/y CKOPOCTBIO U
THJIPOMHAMHUYECKUM JaBieHueM. [ papudeckoe
IIpeACTaBICHUE ypaBHEHUs bepryum. [Ibe30-
MeTpHUuecKas U HanopHas JuHuu. ['uapasiuue-
CKHI U ITb€30METPUYECKUH YKIIOHBI. [IpakTrye-
CKO€ MpUMeHeHue ypaBHeHUs bepuymu (Bogo-
Mep Bentypa, pacxonomepHas maiida).

Iloopazoen 1.4. PexxuMbl TBUKEHUS KUTKOCTH.
IManpasnmmueckue conpotuBiieHus. OCHOBEI T /I-
paBIMYECKOTO MoA00us. JlamuHapHbiid U TypOy-
JICHTHBIN PEKHUM ABWKEHHS )KUIKOCTU. YuCo
Peitnonbaca. Pacnipenenienre CkopocTen 1o ce-
YCHHIO KPYTJION TpyOBI IPH JIAMUHAPHOM pe-
xume. [ToTepn Hanopa Ha MIUPUHE TIO JUTUHE
TpyOsI (popmymna [lyazeitnss). OcobeHHOCTH
TYpOYJICHTHOTO JIBYXCHHUS KUIKOCTH. [Tynbca-
MM CKOPOCTEM W JaBlieHUi. Pacnipenenenue
OCPEIIHEHHBIX CKOpocTel 1o ceuenuro. [lorepu
Haropa B Tpy0ax. 3aBUCHMOCTh TIOTEPU HaIopa
OT peXKHUMa JIBWKECHUS KUAKOCTH. OCHOBHBIC
(hopMyIIBI IS OTIpeieTICHUs TIOTEPh HAropa 1o
mnne. @opmyna lapeu u Ko3QpPUIIMEHT OTeph
Ha TpeHue no minHe (koddduruent Hapen).
[IlepoxoBaToCTh CTEHOK: a0COTIOTHAS U OTHO-
cutenpHas. TypOyleHTHOE s,Ipo IOTOKA U MPHU-
CTEHHBIH JIJAMHUHAPHBIN CJIOW TypOYJIEHTHOM ITO-
ToKe. ' mapaBInyecku riajikue u nmepoxoBaThie
TpyOBI. 30HBI conpoTuBiaeHUs. [lomysmmupuye-
CKHE ¥ SMIUpUYecKre GopMyIIbl AJsl onpeaese-
HUS K03 PUImeHTa ruipaBIndecKoro TPEHUs A
B Pa3jIMYHbIX 30HaX COMPOTHUBICHUA. [ napaB-
Iudeckoe onpezaeneHue koddpduuuenrta lapcu
A. @opmymna Ille3u. Csazp Mexay KodhdumreH-
toM lapcu A u koapdurmentom Ile3u C.

OIIK-3

33

v5

H3

Iloopazoen 1.5. OCHOBHBIEC BHJIBI MECTHBIX CO-
npoTuBiacHU. KodpUIIMEHT MECTHBIX MOTEPb.
MecTHbIe TOTEpH HAIoOpa MpH OOJIBIINUX YUCIIAX
Peiinonbaca. BueszanHoe pacuiupenue Tpyobl
(Teopema bopaa). MecTHbIe IoTepH Haropa rnpu
ManbIX ynciax Peifinonbaca. B3zauMuoe BinsiHUuE
MECTHBIX CONPOTUBJICHUM.

OIIK-3

33

Y5

H3

Iloopa3zoen 1.6. OCHOBBI TEOPUU TUApPABINYE-
CKOro nojiobusi. MoienupoBanue rujipaBinge-
CKHX SIBJICHUH.

OIIK-3

33

Y5

H3

Iloopa3zoen 1.7. VicreueHnue sKuAKOCTH U3 OTBEp-
CTHI 1 HacaloK. McTedyeHne )KUIKOCTH U3 OT-
BEPCTHI B TOHKOI CTEHKE TP MOCTOSTHHOM
Hanope. KoaddurmenTtsr cxarus, CKOPOCTH,
pacxona. McreueHnue )KMIKOCTH Yepe3 LUINH-
npuyeckuil Hacanok. Hacanku paznuyHoro Tu-
na. Mcreuenue npu nepeMeHHOM Halope.

OIIK-3

33

Y5

H3
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Iloopaszoen 1.8. I'mapaBindeckuii pacyer Tpy-
601npoB010B. OCHOBHOE PACUETHOE ypaBHEHUE
pOCTOro TpyoornpoBoa. OCHOBHBIE pacyeTHbIE
3agaun. [TonsTue 00 onpeneneHn YSKOHOMHYe-
CKHM HAaWBBITOJIHEHIIIEro 1uamMmerpa TpyoompoBo-
na. Cudonnsrii Tpydomnposo. [locinenoBarens-
HOE U MapauleJIbHOE COeTMHEHHE TPYOOIIPOBO-
noB. CioxHble TpyOOTIpOBOIBL. SIBIEHUE TPY-
6omnpoBoHOTO yaapa. Popmymna H.E. XXykos-
CKOTO JuIsi IpsAMoro yrapa. [lonsitie o Henpsi-
MoM ynape. CriocoObl ociiabieHus ruapaBinye-
ckoro ynapa. [IpakTiueckoe nCHoIb30BaHNE
THJIPABIMYECKOTO y/iapa B TEXHUKE.

OIIK-3

33

¥5

H3

Iloopazoen 2.1. JlonactHeie Hacockl. O0mme
cBegenus. Kiaccugukanus g0mnacTHeIX HacO-
coB. [Ipuniun nevictBust HacocoB. OCHOBHBIE
rapaMeTpsl HacOCOB: Mojava (pacxon), Harop,
MontHocTh, KIT/I. OCHOBBI T€OpHUH JTOMACTHBIX
HAacOCOB. [{enTpobexxHble Hacochl. [IpuHIun
JEHUCTBUS 1 CXEMBI IICHTPOOESKHBIX HACOCOB.
VYpaBHenue Oinepa. TeopeTnyecknii Harop
Hacoca. BrnusiHue uncia JomnaTok Ha TeopeTuye-
ckuil Harop Hacoca. [Tone3nsiit Hanop. Onpene-
JIEHWE Haropa JercTByromero Hacoca. Tpebye-
MbIit Hanop. [ToTepu sHeprun B Hacoce. Koad-
(bMIMEHTHI TI0JIE3HOTO JCUCTBUS Hacoca. Xapak-
TEPUCTHUKA LIEHTPOOEKHBIX HACOCOB. OCHOBBI
Teopuu nopooms u popmyiel nepecuera. Koad-
(UIMEHTHI OBICTPOXOTHOCTH U THIIBI JIONIACT-
HBIX HACOCOB. DKCIUTyaTallHOHHbIE PACUETHI
JIOTIACTHBIX HacocoB. HacocHbIe ycTaHOBKH.
PacueTsl TpyOOIIpOBOIa ¢ HACOCHOM MOJAYECH.
Omnpenenenue padouei Touku Hacoca. Perynu-
poBanue nogauu. [locienoBaTenbHble U Mapa-
JeNbHbIE cOeMHeHHs HacocoB. KaBuranus B
JomacTHRIX Hacocax. KaBuTannoHnHslie xapakre-
PUCTHKHU.

OIIK-3

33

v5

H3

Iloopasoden 2.2. Buxpesble Hacockl. Cxema BUX-
PEBOTO HAcoca, MPUHIUI JCHCTBUS, XapaKTePH-
CTHKH, 00JTACTH IPUMCHCHHSI.

OIIK-3

33

Y5

H3

IToopa3zoen 2.3. O0beMHbIe HacOChl. [IpuHIUITEI
nencTBus, o0lIMe cBOIcTBA U KilaccuuKarus.
[TopiiHeBBIE U MIIYHKEPHBIE HACOCHL. Y CTPOU-
CTBO M 00J1aCTH IPUMEHEHHUS TIOPIIHEBBIX U
IJIYH)KEPHBIX HacocoB. HaukaTopHas aua-
rpamma. KI1/I nopmneBbix HacocoB. I'padukn
M0JIa4X U CIIOCOOBI UX BhIpaBHUBaHU. [lna-
(dparMeHHbIe HACOCHIL.

OIIK-3

33

Y5

H3

Iloopasoden 2.4. Potopusie Hacockl. Knaccudu-
Kalusi POTOPHBIX HACOCOB, OOIIKE CBOMCTBA U
001acTH MPUMEHEHUs. Y CTPOUCTBO U OCOOCH-
HOCTH POTOPHBIX HACOCOB Pa3JIMYHBIX THUIIOB: a)

OIIK-3

33

Y5




Crpanuna 21 u3 49

POTOPHO-TIOPIIIHEBHIX; 0) MIACTHHYATHIX (IITHU-
OepHBIX); B) LIECTEPEHHBIX; I') BUHTOBBIX.
Omnpenenenne pabounx oobeMoB. [lomada u eé
PaBHOMEPHOCTb. XapaKTEPUCTUKU HAacocoB. Pe-
ryiapoBanue nojgauu. Pabora Hacoca Ha TpyOo-
IIPOBOJL.

H3

Iloopasoden 3.1. OcHoBHble NOHATHA. [TpuHLIKT
nercTBusl 00beMHOT0 THAponpuBoaa. Kitaccu-
¢bukaryst 00beMHBIX THIPOIIPUBOJIOB 110 XapaK-
Tepy JIBIKECHHS BBIXOJHOTO 3BEHA U IPYTUM
MpU3HAKaM. DJIEMEHThI TUIPONIPUBO/A (TUIPO-
JIBUTATEIH, TUAPOAIAPATYPHI, PUIBTPHI, TH]I-
POAKKyMYIISITOPBI, TUIpOJIMHUN ). Paboune xu -
KOCTH, IPUMEHSIEMBIE B THIPONIPUBOIAX.

OIIK-3

33

v5

H3

Iloopazoen 3.2. I'maponsuratenu. CHIIOBBIE
TUAPOJBUTATENH, UX HA3HAYEHNE U YCTPOMCTBO.
Pacuer ruppormnuuapos. [loBopoTHbIE THAPO-
nsurarend. PoTopHele ruipoBuraTenu — ruj-
poMoTopbl. OGpaTUMOCTh POTOPHBIX HACOCOB U
TUAPOMOTOPOB. [ HIPOMOTOPBI POTOPHO-
MOPILIHEBBIX, IECTEPEHHBIX U BUHTOBBIX THIIOB.
Pacuer kpytsiero MomMmeHTa 1 MOITHOCTH Ha
BaJly ruipomMoTopa. Perynuposanue pabouero
o0bemMa. BhICOKOMOMEHTHBIE THAPOMOTOPHI.

OIIK-3

33

v5

H3

Iloopazoen 3.3. I'mapoarnmapaTtypa ¥ Apyrue
arieMeHThI ruaponpuBoaa. Kinaccudukanus
TUIPOAIIapaToB U 3JIEMEHTOB T'HAPOABTOMATHU-
ku. PacnpenenurenbHbie ycTpoiicTBa. HazHaue-
HUE, IPUHIUI AeUCTBUS U OCHOBHBIE THIIHI (30-

JIOTHUKOBBIE, KPaHOBBIE, KilanaHHble). KianaHsl.

[TpunIMn neicTBUs, yCTPOMCTBO U XapaKTepHU-
cTuKu. J[poccenbHble YyCTPONHCTBA, HA3HAUCHUE
MPUHIIMI JEHCTBUS U XapaKTepUCTUKU. Duiib-
Tpbl. ['uapoakkymynsaTopsl. ['uapoaunum.

OIIK-3

33

v5

H3

Iloopazoen 3.4. CXeMbl TUAPOIIPUBOIBI U CITO-
coObI perynupoBanusi. CXeMbl THAPOTIPUBOAA C
3aMKHYTOM M Pa30MKHYTOM IUPKYISALUEH, C
JPOCCENIbHBIM 1 00bEMHBIM PEryJIupOBaHUEM
ckopocT. CpaBHEHHE PA3IUNYHBIX CIIOCOOOB
PEryIUPOBaHUS CKOPOCTU THIPOIIPUBOIA.

OIIK-3

33

Y5

H3

Iloopazoen 3.5. IlneBmonpuBo . I'a3 kak pado-
4ee TeJIo MHEBMOIPHUBOIa. VICTOUHUKH C)KaTOTO
ra3za. OCHOBHBIE JIEMEHTHI U CXEMbl THEBMO-
puBoJI0B. [[HEBMaTHUECKHE UCTIOTHUTENBHBIE
yCTPOMCTBa, pacipeeuTeNbHAas U PETYIUPY-
folas anmnaparypa. [[neBMaTrueckue JBurare-
mu. [THeBMaTHueCKUi PUBO/I C MOPIITHEBBIM
JIBUTATEIIEM M IPOCCENbHBIM PEryIUPOBAHUEM.
[THeBMaTHYEeCKHE MPUBOIBI C POTOPHBIMU U
TYpOMHHBIMU ITHEBMOIBUTATEIISIMU.

OIIK-3

33

Y5
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5.2. lIkajabl U KPUTEPUH OLIEHUBAHMS JOCTHIKCHUS KOMIIETEHUIl

5.2.1. lIIkaJjnl OLleHUBAHNSA JOCTHKEHHUS KOMIIEeTEeH U

Buj onenku OreHKu
. HeYJIOBJIET- TTOBJIETBO-
AxazemMuueckasi olieHKa 1o 4-x 0aJuIbHOM IIKaie % Y XOpOLIO | OTJIMYHO
BOPUTENBHO | PUTENHHO

5.2.2. Kputrepuu oueHUBAHUS JOCTHKEHUS KOMIIETeHIIUI

Kpumepuu OYECHKU HA IK3AMEHE.

OreHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHITNI

Onucanue Kputepuen

OTIN4YHO, BRICOKUI

CryzeHT nokasall MOJIHbIE U TJTyOOKHE 3HAaHUS MPOrpaMMHOIO Mare-
puana, JOTUYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI JK3a-
MEHAIlMOHHOTO OuJieTa, a TakkKe Ha JIOTOJIHHUTEIbHbIE BOTPOCHI, CIIO-
co0€H CaMOCTOSITENIbHO pelIaTh CI0XHbIE 3aJa4l JUCIUILTUHBI

Xopomo, MpOABUHYTHIN

CryneHT TBEpIO 3HAeT MPOrpaMMHBIN MaTepuai, TPaMOTHO €ro M3ia-
raeT, He JIOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE, JOCTATOY-
HO IOJIHO OTBETHJI Ha BOIPOCHI 9K3aMEHAIIMOHHOIO Omiera U J0HoJI-
HUTEJIbHBIE BOIIPOCHI, CIIOCOOEH CaMOCTOSITENIbHO peIlaTh CTaHAapT-
HBIE 3a/1a49M TUCLUILINHEI

CryzneHT mokasaj 3HaHHe TOJIbKO OCHOB IMPOrpaMMHOTO MaTepuala,
YCBOMJI €T0 TIOBEPXHOCTHO, HO HE JOMYCKaJ TPyObIX OIIMOOK WK He-

Y 10BIIETBOPUTENHHO, o

HoporoBki TOYHOCTEH, TpeOyeT HABOIAIIMX BOMPOCOB ISl TIPABHIIBHOTO OTBETA,
HE OTBETWJI Ha JIOTIOJIHUTEILHBIE BOMIPOCH], CIIOCOOEH periaTh CTaH-
JTApTHBIC 3a/1a4W JUCITUTIINHBI C TIOMOIIBIO TTPETIOIaBaTeIs

HeynosnerBopurensHo, | CTyIeHT HE 3HAaCT OCHOB IPOTPAaMMHOTO MaTepHalia, JOIMyCKaeT Ipy-

KOMIIETEHIUS HE Oble OmMOKM B OTBETE, HE CIOCOOCH peliaTh CTaHIAPTHBIC 3aJa4

OCBOEHA JTUCITUTIITMHBI 1a)Ke C TIOMOIIBIO MPEeToaaBaTes

Kpumepuu oyenxu ycmuozo onpoca.

Onenka, ypoBeHb
JOCTHXKEHUS
KOMIIETEHIINHN

Ornucanue KpuTepuen

3a4TeHO, BHICOKHIA

CTy,Z[eHT ACMOHCTPUPYET YBCPCHHOC 3HAHHWC MATCpuajia, Y€TKO BbI-
paxxa€T CBOXO TOYY 3pCHUIA II0 paCCMATpUBAEMOMY BOIIPOCY, IPHUBO A
COOTBCTCTBYIOIINC ITPUMCEPBI

3auTeHo, MPOIBUHYTHIN

CTy')IeHT ACMOHCTPUPYET YBEPCHHOC 3HAHUC MaTCpUualia, HO NOITyCKa-
€T OTACJIBHBIC TIOI'PCIITHOCTHU B OTBCTC

3auTeHo, MOPOTOBBIH

CTYJIGHT ACMOHCTPUPYET CYHICCTBCHHBIC HpO6CJIBI B 3HAHHUAX MaTcC-
puaja, 10myCcKacT OIIMOKH B OTBETaX

He 3auteno,
KOMIIETEHITUS HE
OCBOCHA

CTy')IeHT ACMOHCTPUPYET HE3HAHUC MaTCpHualia, AOIYCKACT FPY6LIe
OIIMOKH B OTBETAX
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Kpumepuu OUYECHKU meCcmoe.

Onenka, ypoBeHb
TOCTHKEHUSI
KOMIETEHIINI

Onucanue KpuTepUeB

OTIMYHO, BRICOKHIA

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

XOopo1o, NpOABUHYTHIN

CopepxaHue NpaBUIbHBIX OTBETOB B TeCTE HE MeHee 75%

Y 1OBIETBOPUTEIIBHO,
IMOPOTOBBII

ConepxaHue npaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS] HE OCBOEHA

ConepxaHue paBUIIbHBIX OTBETOB B TecTe MeHee 50%

Kpumepuu oyenxu pewenus 3a0ay.

OreHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHITNI

Onucanue KpuTepuen

3a4uTeHo, BRICOKHI

CTYJIGHT YBEPCHHO 3HACT MCTOJUKY W aJITOPUTM PCUHICHUSA 3aaa4u, HEC
JOITYCKacT OoImHOOK ITpU €€ BBIIIOJTHCHHUH.

3auTeHO, TPOIBUHYTHIN

CTyneHT B 1I€JIOM 3HACT METOJIMKY W aJTOPUTM PEIICHUS 3a/a4yu, He
JOTTyCKaeT TPyObIX OMUOOK TIPH €€ BBHITIOJTHCHHH.

3a4TeHO, MOPOTOBBIN

CTyzeHT B LIEJIOM 3HAE€T METOJUKY U aJITOPUTM PEUICHUS 3a]a4H, J10-
MMyCKaeT OMIMOOK MPU €€ BBITIOJTHEHUH, HO CIMOCOOEH HCIPAaBUTh HUX
TIPHA TOMOIIH MPEMOJABATES.

He 3auteHo, CryneHT He 3HaeT METOAMKY U aJlTOPUTM peIleHUs 3aJauH, JOIycKa-
KOMIIETEHIUS HE eT rpyOble OIIMOKHU MPH €€ BBINOJIHEHUH, HE CIIOCOOEH MCIPaBUTh MX
OCBOEHA IpY HOMOIIY NPETOAABATENS.
5.3. MaTtepuaJbl AJ151 OLEHKH JTOCTHKEHUSI KOMIIeTeH Uil
5.3.1. OueHo4YHbIe MATEPHAJBI IPOMEKYTOUYHOM aTTECTAIUU
5.3.1.1. Bonpocsl K 3K3aMeHY
Ne Coaepixkanue Komme- NIK
TeHIUsI
1 | Kparkas uctopusi pa3sutus Hayku «l mapaBnukm». Ponb pyc- OIIK-3 33
CKUX M COBETCKUX YUEHBIX B Pa3BUTHUU T'UPABIMKH.
2 Cuiibl, IeHCTBYIOLIME HA KUAKOCTh. Du3nyeckue cBOWCTBa Ka- OIIK-3 33
NeJIbHBIX JKuAKocTel. EnnHup! uamepenus.
3 VYcnoBus miaBy4yecTy, 3aK0H Apxumesa. OIIK-3 33
4 | YpaBHenue bepuymnu ans snemeHTapHO# cTpyiiku uaeanbHol |  OIIK-3 33
AKHUJIKOCTH.
5 | Kakue otnmuurenbHble OCOOEHHOCTH JaMHHapHOro pexuma | OIIK-3 33
JIBVDKEHUS JKUAKOCTH B TpyOax.
6 | KakuMu xapakTepHbIMH OCOOEHHOCTSIMM oTiauuaerca TypOy- | OIIK-3 33
JICHTHBIM PEKUM JIBUXKEHUS JKUIKOCTH B TPYOax.
7 | Yto moHMMaeTcs noJ "MECTHBIM CONPOTUBIIEHUEM" . OIIK-3 33
8 | Kak onpeznenuts BeMMUMHY KO3 PHUIIMEHTAa MECTHOTO COITPOTHB- OIIK-3 33
JICHUS.
9 | Kakue ypaBHEHUs IPUMEHSIIOT IIPU pacyeTe TPyOOIpOBOIOB. OIIK-3 33
10 | Kakue BUABI CKaTHUS IMEIOT MECTO TIPU UCTEYCHHUU KU IKOCTH U3 OIIK-3 33
OTBEPCTHSI.
11 | B kakux cinyyasx B TpyOax UMEeT MECTO THAPABIMYECKHUI yrap. OIIK-3 33
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12 | Kak onpenenuTb CKOPOCTh paclpoCTpaHeHHsl YIApHOI BOJIHBL OIIK-3 33
13 | Kak onpenenstores pacueTHble (pacxoisl B TpyOomnpoBone ¢ He- | OI1K-3 33

IPEPHIBHBIM YTEBBIM PACXOJ0M BO/IBI.
14 | Yro Takoe AMKTYIOLIAsl TOUKA CETH. OIIK-3 33
15 | lnsa gero HeoOxoamMa pabodas XapakTepHuCTUKa eHTpobexHo- | OI1K-3 33

ro Hacoca.
16 | Kak ompenenstorcsi mojadya 1 MOIIHOCTh Hacoca, padortatomiero |  OI1K-3 33

Ha CETh.
17 | Kak perynupyercs mojava HeHTpOOSKHOTO HACOCA. OIIK-3 33
18 | IlpenmymiecTBa M HEAOCTATKU THIPOTIPUBO/IA. OIIK-3 33
19 | Knaccudukanus cucreM BOJIOCHAOKEHHS. OIIK-3 33
20 | TpeboBaHMs K Ka4eCTBY BOJIBI JJIS C/X BOJOCHAOKEHUSI. OIIK-3 33

5.3.1.2. 3aga4u K 3K3aMeHy
Komne-

Ne Coaep:xkanue — UK
1 | 3amaua 1. OnpenenuTh MPUBEICHHYIO MMbE30METpHUYECKYIO BeicoTy |  OI1K-3 V5, H3

hx TOIHATHS TPECHOW BOJBI B 3aKPHITOM Ihe30MeTpe (COOTBET-

CTBYIOIIYIO a0COFOTHOMY THIPOCTATHYECKOMY JIABJICHHUIO B TOUKE

A), ecnu MokazaHHE OTKPBITOrO Mbe3oMeTpa h mpu atmMochepHoM

TABIICHUH Par PACCTOSIHUS OT CBOOOTHOW MOBEPXHOCTH KHUIKOCTH B

pesepByape 10 Touek A u B coorBeTcTBeHHO h1 1 ho.

Hcxonnple naHHbIE: /
h=0,7 m; | Py R0
s > n
h2=0,2 m. 1 :
T [
. h, L_;; 2
Y -
B

2 | 3agaua 2. OmnpenenuTh mpu aTMOC(HEPHOM NABIICHUU Par BbicOTy | OIIK-3 V5, H3

hx mogusaTHS pTyTH B AuddepeHInaIbHOM MaHOMETPE, MOICOEI1-
HEHHOM K 3aKpbITOMY pe3epByapy B TOUKe B, 4acTHYHO 3amoJIHEH-
HOMY JMCTHJUTUPOBAHHOM BOJIOH, €Cli IiTyOMHA MOTPY>KEHUS TOY-
Ki A OT CBOOOJHOW TOBEPXHOCTH pe3epByapa hi, mpuBeIcHHAs
MbE30METPHUCCKAss BBICOTA IOJHATHS BOJIBI B 3aKPBITOM IThE30-
MeTpe (COOTBETCTBYIOIIAss aOCOJIIOTHOMY THIPOCTATUYCCKOMY
JABJICHUIO B TOUke A) hy

VcXoHble JaHHbIE: .
h1=0,3 m; P,-0
ho=11,7 m.
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3 | 3amaua 3. [1Inr030BO€ OKHO 3aKPHITO MUTOM TpeyroibHOU Gopmel | OITK-3 V5, H3
ITUPUHON a. 32 HIMTOM BOJBI HET, a TIyOMHA BOJBI TIepe]] HUM —
hi1 ipu 3TOM TOPU30HT BOJBI MEPE MMTOM COBIAJACT C €ro Bep-
muHOU. OnpenenuTh CUTy THIPOCTATUYECKOTO JABICHUS U MOJI0-
JKEHUE IICHTPA JTABJICHUS HA TIHT.
Hcxonubie nanHble:
h1=6 m; —
a=2 M;
ho=11,7 m. ¢
-
4 | 3agaua 4. [lnockuii KBagpaTHBIN MUT MHUPUHON b ycranoBneH ¢ |  OIIK-3 V5, H3
YIJI0M HakJIOHA K TOPU30HTY a. ['myOuHa BOIbI repes mutoM — hy
3anuThl — hy. OnpeaenuTs Cuiy abCOIOTHOTO THAPOCTATHYECKO-
T'O JTABJICHUS U TICHTP JABJICHUS )KHJIKOCTH Ha ITUT.
Ucxoauslie maHHbIE:
h1=8 M;
ho=2 m;
b=4 m;
=45 °.
PATTITC T I T T
5 | Bapaum 5. K oTkpeITOMY pe3epByapy ¢ MpaBoit CTOpoHbI nojcoeuueH | OI1K-3 V5, H3

KOPOTKHIA CTATLBHOM TPYOOTIPOBO/I, COCTOSIIININ W3 JIBYX YJaCTKOB JUTH-
Hoit hy u hy muamerpamu Oy u dz 1 cHaOKEHHBIH KpaHOM, KO3(D(HUITHEHT
COMPOTHUBIICHHUS KOTOPOTO . McTeuenue Bosbl Temmeparypoit t =10°C
MIPOUCXOJIUT TIO0 KOPOTKOMY TPYOOIpOBOIY B arMoc(epy IMoJ| MOCTOSH-
HbM HanopoMm Hi. C 7€Boii CTOPOHBI MPHUCOSAMHEH BHYTPEHHUH IU-
JIMHIPHYECKU Hacagok (Hacamok bopma) muamerpom Oy u mmmHOi |,
=50y ¢ xo3hhHIEHTOM pacxo/ia HacajiKa |y UCTEUCHHE IPOHMCXOJIUT
TIpU pa3HOCTU YPOBHEM B pe3epByapax H.

Onpenenuts:

1. ckopocTh V 1 pacxoa Q BeITeKaeMoW BOJbI U3 KOPOTKOTO TPYOOIpo-
BOJIa, pacxo]l yepe3 HacaJ oK Q.

HcxoaHble JaHHBIE: O
11=5 m; '] ] - t L, = L,
=12 m; == = L. Hf” |

d1=2*1072 m; . =
d,=1*1072 m;
dp=1*102 m;
H1=2,5 m;
uu=0,71;
Ep=3.
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6

3agaua 6. K 3akpeitomMy pe3epByapy, Ha CBOOOIHOI TIOBEPXHOCTH KO-
TOPOrO JECHUCTBYET MAaHOMETPUUYECKOE JABJIEHUE P, C MpaBOil CTOPOHBI
TMIO/ICOEIMHEH YYT'YHHBIN TPYOOIPOBOJ TEPEMEHHOTO CEUCHUsI C Ja-
metpamu Oh 1 . Ha mepBoM yuacTke ajmHOM |1 ycTaHOBIICH BEHTHIIb,
K03(HIEHT conPOTUBIIEHHUS KOTOpOro &. Bropoit yuactok mmmHoi |
3aKaH4YMBaeTCs COIUIoM auamerpoM Oc= O ¢ koadduirieHTOM Copo-
trBieHns £=0,06 {kordduimeHT cxatrs cTpyr Ha BBIXOJAC M3 COIUIA
e=1). C neBoil CTOPOHBI HAXOAWTCS 3aTOIUICHHBIM KOHMYECKH CXOIsl-
IIMIACS HACAJIOK C JMaMETPOM BBIXOJHOTO ceueHHs Oy MCTeUCHUE U3 KO-
TOPOTO NPOUCXOJUT MPH MOCTOSIHHOM pa3HOCcTH ypoBHEH H n koadpdu-
IIMEHTOM pacxoja [L.x ¥ JmHo# |, =5d,. TpybompoBo 1 Haca 0K MO
COEIMHEHBI Ha riTyonHe Hi Temmieparypa Bogp! t=+10°C.

Onpenenuts:

1. Cxopoctb rctedeHus Ve v pacxo]] Qc BRITEKAFOIIEH U3 COTUIA BOJIBL.

2. Pacxo]1 BOJTBI "epe3 3aToTUICHHBIH HacaioK Q.

HcxonHble JaHHBIE: M
h=12 M;

1=6 wm; § W
di1=1,2*102 m; — 1o
d»,=2,5*1072 m; s O e
dr=1,2%107 u; TN

Hi=2,5 m;

H2=8,5 m; f{"‘j

Pym=400 wm;

un=0,944;
Ep=4.

OIIK-3

V5, H3

5.3.1.3. Bonpochl K 3a4eTy ¢ OlleHKOH
«He npedycmompen .

5.3.1.4. Bonpocwbl k 3a4eTy
«He npedycmompen .

5.3.1.5. IlepeyeHb TeM KYPCOBbIX IPOEKTOB (pador)

«He npedycmompen .

5.3.1.6. Bonpocel K 3a1uTe KypcoBOro npoexra (padorsi)

«He npedycmompen .

5.3.2. OneHOYHBIC MATEPHAJIBI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonpochl TecTOB

Conepxanue

Komne-
TEeHIUA

UK

YacTb nepuMeTpa >KMBOTO CEUYEHHUs, OTpaHUUYEHHAs TBEPIbIMU
CTEHKaMH Ha3bIBacTCA

a) MOKDBIil mepumerp;

0) mepuMeTp KOHTaKTa;

B) CMOYEHHBIN IEPUMETP;

T') THJIPABINYECKUI TEpUMETD.

OIIK-3

33
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2

O0BeM KXUAKOCTH, TPOTEKAIONIUH 3a eJMHULLY BPEMEHHU Yepe3
KUBOE CEUEHUE Ha3bIBACTCS

a) pacxoJi MOTOKa;

0) 00BEMHBII ITOTOK;

B) CKOPOCTb I10TOKA;

') CKOPOCTb pacxoJa.

OIIK-3

33

OTHOIIEHNE pacxo/ia KUAKOCTH K IJIOIIA N KUBOTO CEUCHUS
Ha3bIBaeTCS

a) CpeTHUN pacxo]] MOTOKA KUJIKOCTH;

0) cpeaHsisi CKOPOCTh MOTOKA;

B) MaKCHMaJIbHAasl CKOPOCTh TIOTOKA;

I') MUHUMaJIbHBIN PacXo]l HOTOKA.

OIIK-3

33

OTHolIIEHNE )KUBOTO CEUEHUSI K CMOUEHHOMY IEPUMETPY Ha3blI-
BaeTcs

a) TuJpaBiIndecKasl CKOpOCThb MOTOKA;

0) ruAPOIMHAMUYECKHUI pacxo/1 MOTOKa;

B) pacxo]i MOTOKa;

I') TUAPABINYECKHUI pajlyc MOTOKA.

OIIK-3

33

Ecnu npu IBM>KEHUHU )KUJIKOCTH B JAHHOM TOYKE pycJia TaBICHUE
1 CKOPOCTh HE H3MEHSIFOTCS, TO TAKOE€ JBMYKEHNE HA3BIBACTCS

a) YCTaHOBHBIIIEMCSI;

0) HEYCTaHOBUBIIIEMCS;

B) TypOYyJICHTHBIM YCTaHOBHUBIIIUMCS,

T') JaMUHApHBIM HEYCTaHOBUBIIEMCSI.

OIIK-3

33

JIBY>KEHUE, TP KOTOPOM CKOPOCTD U JIaBJICHUE H3MCHSIIOTCS HE
TOJILKO OT KOOPAMHAT MPOCTPAHCTBA, HO U OT BPEMEHH Ha3bIBa-
eTcs

a) JIJAMUHAPHBIM;

0) cTallMOHAPHBIM;

B) HEYCTaHOBHBIIIUMCS;

') TypOYJICHTHBIM.

OIIK-3

33

Pacxonx motoka 0603Ha4aeTcst TaTUHCKOM OyKBOM
a) Q;
0)V;
B) P;
r) H.

OIIK-3

33

CpenHsst cKOpoCTh MOTOKAa 0003HaYaeTcst OyKBOM
a) %

o)V,

B) V;

) ©.

OIIK-3

33

Xusoe ceuenune 00603HavaeTCs OYKBOM
a) W;

0) n;

B) ®;

r) Q.

OIIK-3

33

10

[Tpu HeycTaHOBUBILIEMCS IBUKCHIH, KPUBAs, B KOXKI0H TOUKE
KOTOPO# BEKTOpa CKOPOCTH B JAaHHBI MOMEHT BPEMEHH HaIpaB-
JICHBI 10 KacaTeIbHON Ha3bIBACTCS

a) TPAeKTOPUS TOKa;

0) TpyOKa TOKa;

OIIK-3

33
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B) CTpy#Ka TOKa;
T') JIMHUS TOKA.

11

TpyOuarasi moBepXHOCTh, 0Opa3yemast TMHUSIMHU TOKa ¢ OECKO-
HEYHO MaJIbIM IOTIEPEYHBIM CCYCHUEM HA3bIBACTCS

a) TpyOKa TOKa;

0) TpyOKa mOTOKa;

B) JIMHUS TOKa;

I') 3JIEMEHTapHas CTpyHKa.

OIIK-3

33

12

DneMeHTapHas CTpyHKa - 3T0O

a) TpyOKa MOTOKa, OKPY>KEHHAasI TNHUSIMU TOKa;

0) yacTh MOTOKA, 3aKJIFOUCHHAsI BHYTPU TPYOKH TOKA,
B) 00bEM MOTOKA, IBUKYLIUICS BIOJb JIMHUU TOKA;

I') HEpa3pbIBHBII MOTOK C MPOU3BOJIBHON TPACKTOPHEH.

OIIK-3

33

13

TedeHue >KUAKOCTH CO CBOOOTHOM MOBEPXHOCTHIO HA3BIBACTCS
a) YCTaHOBHBIIIEECS;

0) HamopHOE;

B) O€3HANOPHOE;

) cBOOOTHOE.

OIIK-3

33

14

Tedenue xxuaKocTu 6€3 CBOOOIHOM MMOBEPXHOCTH B TPYOOIIPOBO-
Jax € IMOBBIIICHHBIM WJIN IOHU>XCHHBIM JaBJICHUEM HA3bIBACTCA
a) 6e3HaNOpHOE;

0) HafmopHoE;

B) HEYCTaHOBHBIIICECS;

T') HECBOOOTHOE (3aKPBITOEC).

OIIK-3

33

15

VYpaBHenue bepHynnu 115 naeanbHOM JKUAKOCTH UMEET BU/T

2 2
U s U
*1)=zl+—H L =z, 2 2

28 p= 2g pg

2
o) zl+—P2+—U1 —22+—+ + E 2
rpE 2= =4

E‘)z+‘D+U1 2+— Ug,l
£o2 2z e =4
2 2
1
l")zl+—u1 +o51—2 =22+—2+052—

Pg = [&F=4 2g

OIIK-3

33

16

ypaBHeHI/Ie ECpHy.]IJII/I JUIA peanLHoﬁ KHUIAKOCTH UMECT BUJI

2
3)z+mi+—1—z +n:35—+— Eh:-
1 1 2 2
pg  2g pg 2z

2
6) z + L i +i—zz+i+—2+ s

2 2

B) zl+i+mlu—1=zz+i+m22+2h5
g Pg 2z Pg
2 2

r) zl+i+mlu—1=zg+i+mzﬂ+2h-
Pg 2g Pg g

OIIK-3

33

17

Unen ypaBHenus bepHymin, o603Hauaemblii OyKBOH z, Ha3bIBa-
ercs

a) FeOMETPUYECKON BBICOTOM;

0) Mbe30MEeTPUUYECKOI BBICOTOM;

B) CKOPOCTHOM BBICOTOM;

I') IOTEPSIHHOM BBICOTOM.

OIIK-3

33
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18

F

Uiten ypaBHenus: bepHysuii, 0603HaYaeMblii BRIpOKEHHEM P8
Ha3bIBaETCs

a) CKOPOCTHOM BBICOTOM;

0) reoMeTPUIECKOU BBICOTOM;

B) IIb€30METPUUYECKON BBHICOTOM;

I') IOTEPSHHOM BBICOTOM.

OIIK-3

33

19

Unen ypaBHenus bepHyiu, 0003Ha4aeMblil BRIpaXKEHUEM £
Ha3bIBaeTCs

a) Th€30METPUUYECKOM BBICOTOM;

0) CKOPOCTHO# BBICOTO;

B) TEOMETPUYECKOH BBICOTOM;

') TAKOTO WJIEHA HE CYIIECTBYET.

OIIK-3

33

20

VYpaBHenue bepHymin i IByX pa3iIMyHbIX CEUEHUN OTOKA
JTaeT B3aUMOCBSI3b MEXY

a) IaBJICHHEM, PacXoJIOM U CKOPOCTHIO;

0) cKopoCThIO, MaBieHueM U kodhdunrentom Kopuommuca;
B) JIaBJICHUEM, CKOPOCTHIO U TEOMETPUIECKON BBICOTOM;

') FEOMETPUYECKON BBICOTOM, CKOPOCTHIO, PACXOJAOM.

OIIK-3

33

21

Koadpunment Kopuonuca B ypasHenun bepHymim xapakrepu-
3yeT

a) peXXUM TEYEHHUSI KUIKOCTH;

0) CTENEeHb TUIPABINYECKOTO COMPOTHBIICHUS TPYOOIIPOBO/IA;
B) U3MEHEHHE CKOPOCTHOTO HAIopa;

T') CTENEHb YMEHBIICHHs YPOBHS MOJHOM SHEPTUU.

OIIK-3

33

22

[Toka3anue ypoBHsI )KUIKOCTU B TpyOke [IuTo oTparkaer

a) pa3HOCTb MEXK/Yy YPOBHEM IOJTHON U MbE30METPUUECKOI
SHEprueu;

0) U3MEHEeHHE TbE30METPUUYECKON SHEPTUH;

B) CKOPOCTHYIO SHEPIHIO;

') YpOBEHb MOJHOM SHEPTUU.

OIIK-3

33

23

[ToTepsiHHAsE BBICOTA XapaKTEPHU3yET

a) CTCTICHb U3MCHCHUS JIaBJICHHUS;

0) cTeneHb COMPOTUBIICHHS TPYOOIIPOBO/IA;

B) HaIlpaBJICHUE TCUYCHUS KUIAKOCTH B TPyOOTIPOBO/IC;
T') CTETIICHb U3MEHECHHUSI CKOPOCTH JKUJKOCTH.

OIIK-3

33

24

JInHelHbIe TOTEPH BHI3BAHBI

a) CUJION TPEHUSI MEXKIY CIOSIMU JKUIKOCTH;
0) MECTHBIMU COTIPOTHUBJICHUSIMU;

B) JJIMHOI TpyOOIpOBO/Ia;

T') BA3KOCTBIO KUKOCTH.

OIIK-3

33

25

MecTHBIE IOTEPU SHEPTUH BBI3BAHBI

a) HAJIMYMEM JIMHEHHBIX CONPOTHBIICHUI;
0) HaTM4YKMeM MECTHBIX COTIPOTUBIICHUH;
B) MacCOM ABMKYIIENUCS KUJIKOCTH;

T') UHEPIMEN IBUKYIIEHCS JKUIKOCTH.

OIIK-3

33

26

Ha ydacTke TpyOOmpoBoaa MEXY ABYMS €r0 CEUCHUSMHU, IS
KOTOPBIX 3alMCaHO yYpaBHEHHE BepHYIUTH MOXHO YCTaHOBUTh
CJICYIOIINE THIPOAIEMEHTHI

a) GuIbTp, OTBOJI, TUAPOMOTOD, TUPPY30pP;

OIIK-3

33
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0) kpaH, KOH]Y30p, IPOCCEIB, HACOC;
B) GMIbTp, KpaH, 1updy30p, KOJIEHO;
') TUIPOLMIIMHIP, IPOCCENb, KIanaH, COIIo.

27 | Jnst u3MepeHus CKOPOCTH MOTOKA UCTIONb3YeTCs OIIK-3 33
a) Tpyoka Iluto;
0) nmbe3oMeTp;
B) BUCKO3UMETP;
r) TpyOKa Benrypu.
28 | Jlnst u3MepeHus pacxoaa KHUIKOCTH UCTIONb3YeTCs OIIK-3 33
a) Tpyoka Iluto;
0) pacxomomep Iluto;
B) pacxonomep Benrtypu;
I') IbE30METP.
29 | YcraHoBuBIIEecs IBIKEHHE XapaKTePU3YETCsl ypaBHEHUSIMA OIIK-3 33
av="1xvYy,z1t);P=0XY,2)
o ="1Xx Vv, z1t);P=0XY,z1t)
B)v="1(X,y,2); P=0(X, Y, z,1)
rv=1(XYy, 2);P=0(XY, 2)
30 | Pacxon motoka u3MepseTcs B CIASAYIOMINX eIUHUTIAX OIIK-3 33
a) M3
0) m?/c;
B) M ¢;
r) M°/c
31 | Jlnsa nByXx ceueHuid TpyOOTIPOBOIa M3BECTHBI BeMWIUHBI P1, v1, OIlK-3 33
z1 n z2. M0>XHO JI1 ONIpeenuTh naBjieHue P2 u ckopocth NoTo-
Ka v2?
a) MOXKHO;
0) MOYKHO, €CITi U3BECTHBI muaMeTprl d1 u d2;
B) MOHO, €CJITH U3BECTCH AUaMeTp TpyoonpoBoaa dl;
T') HEJIb3Sl.
32 | HeycranoBuBIIeeCs ABMKEHUE )KUIKOCTH XapaKTEPU3YETCs OIIK-3 33
ypaBHEHUEM
a)v="H(x,y,2);P=0(xy 2)
o) =f(x, ¥, 2); P=o(X, ¥, 2, 1)
B)v=1f(x,y,2,t);P=0(X Y, ,t)
v =1f(x, ¥,z 1); P=o(X, y, 2)
33 | 3nauenue koapduimenta Kopuonuca mis namunapuoro pexuma | OIIK-3 33
JIBUKEHUS KUKOCTH PABHO
a) 1,5;
0) 2;
B) 3;
r) 1.
34 | 3nauenue kosdpounuenra Kopuomnnca st TypOyIeHTHOTO pe- OIIK-3 33
KHUMa JIBHKEHUS KUJIKOCTH PaBHO
a) 1,5;
0) 2;
B) 3;
r) 1.
35 | Ilo Mepe NBMKEHUS )KUKOCTH OT OJHOTO CEYEHUs K APYromy OIIK-3 33

MIOTEPSHHBIN HAIop
a) YBEJINUYUBACTCS;
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0) yMEHBIIIAETCS;
B) OCTAeTCs IMMOCTOSTHHBIM;
T') YBEJIMYNBACTCS MPU HATMYUU MECTHBIX COTIPOTHBIICHUN.

36 | I'mapaBindeckoe CONPOTUBICHHUE ITO OIIK-3 33
a) COIPOTHUBJICHHUE KUIKOCTH K U3MEHEHHUIO (DOPMBI CBOETO pyC-
na;
0) CONPOTHBIICHUE, MPEISATCTBYIONIEE CBOOOTHOMY TIPOXOTY
KUIKOCTH;
B) COMPOTHUBIICHUE TPYOOIPOBOJIA, KOTOPOE COMMPOBOKIACTCS
MOTEPSIMU YHEPTHH KUIKOCTH;
T') CONPOTHBIICHUE, P KOTOPOM TAJaeT CKOPOCTh JIBMKCHHUS
YKUJIKOCTH TI0 TPYOOTIPOBOTY.
37 | UTo sBiIseTCS HICTOYHUKOM TOTEPh YHEPTUH JIBIKYIIEHCS KU T OIIK-3 33
KOCTH?
a) TUIOTHOCTb;
0) BSI3KOCTb;
B) pacxo/ )KHIKOCTH;
T') I3MCHCHHE HAIIPABJICHUS JBYKCHHSI.
38 | Ha xakue BHJIBI ICISITCS THAPABIMYECKAE COMPOTHBIICHUS? OIIK-3 33
a) TMHEHHBIC U KBAJIPATUIHBIC;
0) MecTHBIE U HEJIMHEHHBIE;
B) HEJTMHEHHBIC U INHCWHBIE;
I') MECTHBIE U JIUHEUHBIE.
39 | Bausier nu pexxuM IBMKECHUS KUJIKOCTH HA THAPABINYECKOE CO- OI1K-3 33
MIPOTUBIICHUE
a) BIIUSIET;
0) HE BIIUSAET;
B) BJIMSIET TOJIBKO MPU OIPEICIICHHBIX YCIOBHSIX;
T') IPY HATMYUHU MECTHBIX THAPABINYECKUX CONPOTHUBIICHU.
40 | JlamuHApHBIA PEKUM ABMKCHUS YKHJIKOCTH TO OI1K-3 33
a) peXHM, ITPU KOTOPOM YaCTHUIIbI )KUIKOCTH MEPEMEIIAI0TCS
0eccUCTEMHO TOJIBKO y CTEHOK TPYyOOIIpOBO/Ia;
0) pexuM, IPU KOTOPOM YaCTHIIBI )KUJKOCTH B TPYyOOTIpOBOIE
MepeMenalTcs 6eCCUCTEMHO;
B) PEKUM, IIPU KOTOPOM KHJIKOCTh COXPAHSET ONpeaeICHHBIH
CTpOH CBOMX YaCTHII;
T') p&XKHUM, IIPU KOTOPOM YACTHIIBI )KHUJIKOCTH JIBUTAIOTCS T10-
CJIIOWHO TOJIBKO y CTEHOK TPyOOTpOBOA.
41 | TypOyneHTHBIN PeKUM ABUKEHUS KUAKOCTH ITO OIIK-3 33
a) peXXHM, IPU KOTOPOM YaCTHUIIBI )KUIKOCTH COXPAHSIOT OMpe-
JIETIEHHBIN CTPOM (ABIXKYTCS TTOCIONWHO);
0) pexuUM, IPU KOTOPOM YaCTHIIBI KUKOCTH IEPEMEIAI0TCS B
TpyOompoBoie GECCUCTEMHO;
B) PEXKUM, IIPU KOTOPOM YACTHUIIBI )KUJKOCTH JIBUTAIOTCS KaK IMO-
CIIOWHO TaK U OECCUCTEMHO;
T') P&XKHUM, TIPU KOTOPOM YACTHIIBI )KUJIKOCTH JIBUTAIOTCS T10-
CJIOWHO TOJIBKO B IIEHTPE TPYOOIPOBOIA.
42 | Ilpu KakoM pekuMe JIBUKEHUS JKUIKOCTH B TPYOOTIpOBO/IE OIIK-3 33

MyJIbCaIMs CKOPOCTEH U JaBJICHUI HE MPOUCXOANT?
a) IpU OTCYTCTBHU JIBKCHUS KUJIKOCTH;

0) IIpH CIIOKOHHOM;

B) IIpU TYpOYJIEHTHOM;
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T) IPU JTAMUHAPHOM.

43

[Ipu KakoM pexxuMe ABIKEHUS )KHUJIKOCTU B TPYOOIIPOBOJIE
HaOJI01aeTCsl MyJIbCalust CKOPOCTEH U IaBJICHUH B TPyOOIIPOBO-
ne?

a) IpU JJTaMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpU TYpOYJIEHTHOM;

T') TP OTCYTCTBUH JIBUIKCHUS JKUIKOCTH.

OIIK-3

33

44

[Ipu namuHapHOM JIBUKEHHUHU >KUIKOCTH B TPYOOTIPOBOIE
HAOJIOTAIOTCS CIICTYIOIINE SIBIICHUS

a) MyJbcalusi CKOPOCTEHN U IaBJICHUI;

0) OTCYTCTBHE MYJIbCAIIUU CKOPOCTEN U IaBJICHUI;

B) IMyJIbCAIIMSI CKOPOCTEHM U OTCYTCTBHE MYIbCAIIUU JIABJICHUI;
T) MyJIbCalus JaBJICHUN U OTCYTCTBUE MYJIbCAIIMH CKOPOCTEH.

OIIK-3

33

45

[Ipu TypOyneHTHOM JBUKEHUH KUIKOCTU B TPyOOIIPOBOIE
HaOIOAIOTCS CIAEAYIOMINE SIBICHUS

a) MyJbCcaIusi CKOPOCTEH U IaBIICHUI;

0) OTCYTCTBHE MYJIbCAIIUU CKOPOCTEN U TaBJICHUI;

B) IyJIbCAIlUsl CKOPOCTEH U OTCYTCTBUE MYJIbCAI[UU JIaBJICHUM;
T) MyJIbCaIusl JaBJICHUN U OTCYTCTBHUE MYJIbCAIIMH CKOPOCTEH.

OIIK-3

33

46

I'e ckopoCTh ABMKEHUS KUIAKOCTH MaKCUMaJIbHA TIPH TYpOy-
JICHTHOM pexume?

a) y CTEHOK TpyOOTIpOBO/Ia;

0) B IIEHTpE TPYOOTPOBO/IA;

B) MOXET OBITh MaKCHUMaJIbHa B JTIOOOM MECTE;

I') BCE YaCTHIIbI IBIXKYTCS C OJIMHAKOBOM CKOPOCTHIO.

OIIK-3

33

47

I'e ckopocCTh ABMKEHUS )KUIKOCTH MaKCUMaJIbHA TIPU JIaMU-
HAapHOM pexxume?

a) y CTEHOK TpyOOTIpoBO/Ia;

0) B IICHTpE TPYOONPOBO/IA;

B) MOJKET OBITh MAaKCUMAaJIbHA B JTIOOOM MECTE;

') B Ha4yaJie TpyOOmnpoBo/Ia.

OIIK-3

33

48

PexxuM IBYOKEHUS! )KUAKOCTH B TPyOOIIPOBOJIE ITO MPOIIECC
a) oOpaTHMBIA;

0) HeOOpaTUMBIIA;

B) 0OpaTHM IPH MOCTOSIHHOM JIaBJICHUH,

') HEOOPATUM NPH U3MEHSIOICHCS CKOPOCTH.

OIIK-3

33

49

Uucno PeitHonbaca onpenensiercs o Gopmyre

2) Re = %25 6) Re = 2

iR W
E)Re:vd; F)Rezﬂ.
U L

*

OIIK-3

33

50

Ot KakuX MapaMeTpoB 3aBUCUT 3HaueHHE uncia PeliHomnbaca?

a) OT AMameTpa TpyoOoIpOBO/Ia, KHHEMATHUECKON BSI3KOCTH KU I-
KOCTH M CKOPOCTH JBHUKCHUS JKHJIKOCTH;

0) OT pacxoja >KUAKOCTH, OT TEMIIEPATYPhI KHIKOCTH, OT JUTUHBI
TpyOOTIpOBOIa;

B) OT JMHAMHYECKOI BSI3KOCTH, OT IUIOTHOCTH H OT CKOPOCTH

OIIK-3

33
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JBUKEHUS )KUJIKOCTH;
') OT CKOPOCTH JIBIXKEHUS )KUJIKOCTH, OT HIEPOXOBATOCTH CTEHOK
TPYOOIIPOBOJIA, OT BA3KOCTH KHJIKOCTH.

51

Kpurnueckoe 3nayenue uncna PeliHombaca paBHO
a) 2300;
0) 3200;
B) 4000;
r) 4600.

OIIK-3

33

52

[Tpu Re > 4000 pexxum ABMKEHUS KUIKOCTH
a) JJaMUHapPHBII;

0) MepexoIHbIN;

B) TypOYJIEHTHBI;

I') KaBUTAIIMOHHBIM.

OIIK-3

33

53

[Tpu Re <2300 pexum 1BUKEHUS KUIKOCTH
a) KaBUTAI[MOHHBIN;

0) TypOyJEeHTHBII;

B) MEPEXOTHBINH;

T') JaMUHAPHBIH.

OIIK-3

33

54

[Ipum 2300 < Re <4000 pexxnM IBUKEHUS KUIKOCTH
a) JaMUHapPHBII;

0) TypOyJIEeHTHBIII;

B) MEPEXOTHBIN;

') KaBUTAIIMOHHBIN.

OIIK-3

33

55

Kasuraus sto

a) BO3JICHCTBUE JABJICHUS KUJKOCTH HA CTCHKH TPYOOTIPOBOIA;
0) IBIKEHHE KUJIKOCTH B OTKPBITHIX PyCliax, CBI3aHHOE C WH-
TEHCHUBHBIM TEPEMIITUBAHHUEM;

B) MECTHOE M3MECHEHHUE THIPABINYECKOTO COTIPOTUBIICHNUS,

I') ©3MEHEHHE arperaTHOTO COCTOSIHHS JKUJIKOCTH TP JABMKCHUHU
B 3aKPBITHIX PyCJIaX, CBSI3aHHOE C MECTHBIM I1aJICHUEM JIaBJICHUSI.

OIIK-3

33

56

Kaxkoit 6ykBoii rpedeckoro aindaBura 0603Ha4aeTcss Kod3PhuIim-
€HT TUJIPaBIMYECKOTO TPCHUS?

a)y;

0) G

B) A;

r) L.

OIIK-3

33

57

Ha ckoinbko obmnacteii nenuTcs TypOyJIEHTHBINA PEKUM JIBYKEHHUS
IpY onpeaeneHn: Ko3(hUIMEeHTa THAPABINIECKOTO TPEHUS ?

a) Ha JIBC;

0) Ha Tpu;

B) Ha YETHIpE;

T') Ha MSATh.

OIIK-3

33

58

Ot yero 3aBHCUT KO3()(DUIIMEHT THPABINUECKOTO TPEHHS B
nepBoi 06acTu TypOyJIEHTHOTO pexxuma’?

a) TOJBKO OT yKcia Re;

6) ot uncna Re 1 mepoxoBaTocTu CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/IA;

) oT ynciaa Re, OT AHMHBI U IEPOXOBATOCTH CTEHOK TPyOOIpO-
BOJIA.

OIIK-3

33

59

Ot 4ero 3aBUCHT KOA(DGUIIUEHT THIPABINYECKOTO TPEHHSI BO
BTOPOH 001acTu TypOYJIEHTHOTO pexuma?
a) TOJBKO OT unciua Re;

OIIK-3

33
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0) ot uncia Re u mepoxoBaToCTH CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/IA;

r) oT uncna Re, oT [UIMHBI 1 IEPOXOBATOCTU CTEHOK TPYOOIIPO-
BOJA.

60 | Ot gero 3aBUCHUT KOA(PPUIIUEHT THAPABINYECKOTO TPEHHS B Tpe- OIIK-3 33
TheH 007acTH TYpOYJICHTHOTO peKuMa?
a) ToJIbKO OT yucia Re;
0) oT ynciia Re 1 mepoxoBaTOCTH CTEHOK TPYyOOIIPOBOIA;
B) TOJIbKO OT IIEPOXOBATOCTU CTEHOK TPYOOIIPOBOAA;
r) oT yncia Re, OT AIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIIpo-
BOJIA.
61 | Kakue TpyObl MMEIOT HAUMEHBIITYIO a0COTIOTHYIO IIEPOXOBA- OIIK-3 33
TOCTb?
a) Yyr'yHHBIE;
0) CTEKJISIHHBIE;
B) CTaJIbHBIE;
') MEJHBIE.
62 | YkaxuTe B MOPSAKE BO3pACTaHUS aOCOMIOTHON MIEPOXOBATOCTH OI1K-3 33
Martepuaisl TpyoO.
a) MeJlb, CTajlb, YyI'yH, CTEKJIO;
0) cTeki0, Me/lb, CTallb, YYT'YH;
B) CTEKJIO, CTallb, ME/lb, YyT'YH;
T') CTaJlb, CTEKJIO, YYT'YH, MEJIb.
63 | Uto Takoe coruio? OIIK-3 33
a) mudgdy30p ¢ MIABHO COMPSHKEHHBIMU TUJIUHIAPUYECKUMU 1
KOHUYECKUMHU YaCTAMU;
0) MOCTENEeHHOE CY)KEHUE TPYOBI, Y KOTOPOTO BXOJHOU TUAMETP
B JIBa pa3a 00JIbIlIE BBIXOIHOIO;
B) KOH(]Y30p C IJIABHO CONPSKEHHBIMU LIMIIMHAPUUECKUMU U
KOHUYECKUMHU YaCTAMU;
I') KOH(Y30p C IJIaBHO CONPSDKEHHBIMM LMJIMHAPUYECKUMH U a-
paboJINYEeCKUMHU YaCTSIMMU.
64 | Yto sBiseTCS OCHOBHOM MPUYMHOM IMOTEPH HAMIOpa B MECTHBIX OIIK-3 33
THJIPABINYECKUX CONPOTUBIICHUAX
a) HalIM4Ke BUXpeoOpa3oBaHUM B MECTax U3MEHEHHsI KOHUTy-
pauuu noToKa;
0) TpeHue KHUIKOCTH O BHYTPEHHHUE OCTPble KPOMKHU TpyOompo-
BOJA;
B) U3MEHEHUE HAIIPABJICHNUS U CKOPOCTH JBMXKEHUS KU IKOCTH;
I') HIEPOXOBATOCTh CTEHOK TPYOONIPOBOJIa U BA3KOCTh YKUIKOCTH.
65 | st yero ciayxut HoMorpamma Konbpyka-Vaiita? OIIK-3 33
a) JUIsl OTIpe/IeNIeHUs peXKUMa JIBHKEHUS XKHJIKOCTH;
0) a1 onpeneneHust KoappUIHUeHTa MOTeph B MECTHBIX COTIPO-
TUBJICHUSX;
B) JJIs ONpeieTIeHNs OTEPH HAopa py U3BECTHOM uuciie Peii-
HOJIB/ICA;
I') JUls onpeiesieHus K03 (uIeHTa rupaBInyeckoro TPeHHsL.
66 | C MOMOIIBIO YEro ONpPEAEAeTCs PEKUM JIBUKECHUS JKUIKOCTH ? OIIK-3 33
a) o rpa¢uxy Hukypanse;
6) no Homorpamme Konbpyka-Yaiita;
B) 1o unciy PeitHonbaca;
r) no opmyne Beiicbaxa-/lapcu.
67 | i onpeneneHus noTepb Haopa CIyKUT OIIK-3 33

a) yucio PeliHonbca;
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0) dopmymna Beiicbaxa-/lapcu;
B) HOMoTpamMma Konbpyka-VYaiita;
r) rpaduk Huxypanse.

68

Jis gero ciryxut dhopmyna Beticbaxa-Jlapcu?

a) s onpeneneHus yucia PeitHonbaca;

0) st onpenesnieHus Ko3pGUIMEHTA THAPABINYECKOTO TPEHHUS;
B) JUIs ONIpeAeNIeHUs IOTEPh HAIOPa;

I) JUlsl onpeeseHus KodgduuueHTa noTepb MECTHOTO CONpPO-
TUBJICHUSL.

OIIK-3

33

69

Teopema bopna rinacur

a) MOTeps Haropa Mpy BHE3AITHOM CY)KEHUHU pYClla paBHa CKO-
POCTHOMY Hamopy, ONpPeeIEHHOMY II0 CyMM€E CKOPOCTEH MEXIy
MIEPBBIM U BTOPHIM CEUEHHUEM;

0) moTepsi Hanopa MpU BHE3AaITHOM PacIIUPEHUH pyciia paBHa
CKOPOCTHOMY HAIlopy, ONPeIeICHHOMY 10 CyMME CKOpOCTeH
MEXy MEPBBIM U BTOPBIM CEUEHUEM;

B) MOTEPS HAMopa MpH BHE3AITHOM CY)KE€HUH pyciia paBHa CKO-
POCTHOMY Haropy, ONpeeIeHHOMY 110 Pa3HOCTH CKOPOCTEM
MEXY MEPBBIM U BTOPBIM CEUEHUEM;

I') IOTeps Haropa Mpy BHE3AIMHOM pacIlIMPEHUH pyciia paBHa
CKOPOCTHOMY HAIlopy, ONpeAeIeHHOMY 10 Pa3HOCTH CKOPOCTEM
MEX]ly IEPBBIM U BTOPHIM CEUCHHEM.

OIIK-3

33

70

KaBurtanus He CIIyKUT NPUYUHON YBEITUYEHUS
a) BUOpanuu;

0) Harpesa TpyoO;

B) KIIJI rumpomarivs;

T') CONPOTHUBJICHHS TPYOOIIPOBOIA.

OIIK-3

33

71

['uapaBnuuecKMMHU MallMHAMHU Ha3bIBAIOT

a) MaIlIMHbBI, BEIPA0ATHIBAIOIIKNE SHEPTHIO U COOOIIAOIINE €€
JKUIKOCTH,

0) MaIlIMHBI, KOTOPBIE COOOIIAIOT MPOXOAIICH Yepe3 HUX KU I-
KOCTH MEXaHUYECKYIO SHEPTHIO, JIMOO MOJIYJarOT OT KUJIKOCTH
4acTh PHEPTUHU U MEPEAAIOT €€ padovYrM OpraHam;

B) MaIlIMHBI, CIIOCOOHBIC PA0OTATh TOJIBKO MPHU UX ITOJTHOM IT10-
IPY>KEHUU B KHUAKOCTh C COOOLIEHNEM UM MEXaHUYECKOH sHep-
TUU TIPUBOJIA;

T') MalIUHbBI, COSAUHSIIONINECS MEXAY cO00i cuctemMon TpyOo-
MIPOBOJIOB, TT0 KOTOPBIM JIBHXKETCS paboyast )KUIKOCTh, OT/Ia0-
1ast SHEPTHIO.

OIIK-3

33

72

I'mpponiepenaua - 310

a) cucTeMa TpyOOIpOBOJIOB, IO KOTOPBIM JABUKETCS KUJKOCTh
OT OJJHOT'O THIPODIIEMEHTA K IpYyromy;

0) cucrema, OCHOBHOE Ha3HauUCHHE KOTOPOH sSBIIsieTCs Nepeaaya
MEXaHUYECKON DHEPTUU OT ABUIaTelIsd K UCIIOJIHUTEIBHOMY OP-
raHy IocpeacTBOM padouel KUAKOCTH;

B) MeXaHHWYecKas nepesaya, padboTaromas IocpecTBOM JIei-
CTBHs Ha HEE DHEPIUU JIBWKYILEHUCS )KUAKOCTH;

I) eperaya, B KOTOpO# JKUAKOCTD MO JEMCTBUEM INEepenaia
JIaBJICHUH Ha BXOJI€ M BBIXO/IE THpOAIIapara, cCooOIaeT ero
BBIXOJIHOMY 3BEHY JIBUKCHUE.

OIIK-3

33

73

Hacoc, B KOTOPOM KUJAKOCTb NEPCMEIIACTCS 11O I[CﬁCTBPICM
HeHTpOGG)KHBIX CHJI, Ha3bIBACTCA

OIIK-3

33
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a) JIOTIACTHOM IEHTPOOESIKHBIN HACOC;

0) JIOIIaCTHOM 0CEBOM HACOC;

B) MOPILHEBOM HACOC IIEHTPOOECKHOTO ICUCTBUS;
r) muddepeHnranbHbI HeHTPOoOSKHBIN HAcOC.

74 | OceBble HACOCHI, B KOTOPHIX MOJIOKEHHE JIOTIACTei paboyero Ko- OIIK-3 33
Jeca He U3MEHSIETCS Ha3bIBAeTCs
a) CTaIllMOHAPHO-JIONIACTHBIM;
0) HETIOBOPOTHO-JIOTIACTHBIM;
B) )KECTKOJIOTIACTHBIM;
I') JKECTKOBUHTOBBIM.
75 | IlopirHeBbI€ HACOCHI IO THITY BEITECHUTENEH KIaCCUDUIIUPYIOT OIIK-3 33
Ha
a) IUTyHXXEpPHbIE, MOPIIHEBbIE U AUapparMeHHbIE;
0) IIyH>XepHble, MEMOpaHHbIE U IOPIIHEBBIE;
B) MOPIIHEBBIE, KYJAUKOBBIE U AUadparMeHHBbIE;
r) nuadparMeHHbIe, JONACTHBIE U ILTYHKEPHBIE.
76 | IlpukinagHast 4acTh THAPOMEXAHHUKH, KOTOpast UCHonb3yeT Te wim | OI1K-3 33
WHBIC JOTYIIECHUS JIIsl pEIICHUS MPAKTHYECKHUX 3a/1a9 ?
77 | CBOMCTBO »XKMAKOCTH H3MEHITH CBOM OOBEM MOJ [IEHCTBHEM OIIK-3 33
JABIICHUSI ?
78 | MecTHOe HapyIleHHE CIUIOIIHOCTH TedeHUs ¢ oOpasoBanmeMm | OIIK-3 33
MapOBBIX M Ta30BBIX My3bIpel (KaBepH), 0O0YCIOBICHHOE MECT-
HBIM T1aJICHUEM JIaBJICHUS B IOTOKE HA3bIBACTCS?
79 | OnpenenuTh TJIOTHOCTh >KUAKOCTH, €CIM HM3BECTHO, YTO JKH]I- OI1K-3 \%]
KOCTh 3aHUMaeT 00beM V = 120 1, mpu 3TOM Macca KHAKOCTH M
=122 kr.
80 | IToTok BOIBI IBIDKETCS MO HAMIOpHOMY TpyOompoBoxy auamet- | OI1K-3 V5
pom d1 = 20 mm ¢ pacxogom Q = 0,5 si/c. OnpenenuTs CpeIHIO
CKOPOCTh MOTOKA.
5.3.2.2. Bonpochl 17151 YCTHOTO ONpoca
Ne Coaepixkanue Komme- NIK
TeHUHs
1 I'mapocTtaTuyeckoe 1aBjieHUE U €ro CBOMCTBA. OIIK-3 33
2 | Juddepenunansupie ypaBHEHHUsST paBHOBECHUS >KHIKOCTH (ypas- | OIIK-3 33
HeHue Disepa).
3 OCHOBHOE ypaBHEHHE T'HJPOCTATUKHU. OIIK-3 33
4 DMIOpBI TUAPOCTATUYECKOTO JABJICHUS PA3JIMYHOIO POJIa KUIAKO- OIIK-3 33
CTel Ha BEPTHKAIbHYIO U HAKJIOHHYIO CTEHKH.
5 | [loHATHSA: TUIOCKOCTH CpPAaBHEHUS, HAIOp, HAMOpHas IUIOCKOCTh, | OITK-3 33
cBOOOJIHAasi TOBEPXHOCTh KHUJIKOCTU. DHEpreTuueckuil (pusude-
CKUI) CMBICT TIOHSTUH.
6 | YcnoBus paBHOBecHs XHJAKOCTeW B cooOmaroumxcs cocynax. | OIIK-3 33
3akoH [lackanus u ero npakTHyecKoe NpUMEHEHHE.
7 | Cuia cyMMapHOTO JIaBJICHHUS )KUJIKOCTH Ha TJIOCKHE CTEHKH. OIIK-3 33
8 | Cuia cyMMapHOTO JIaBJICHUS JKUKOCTH Ha KPUBOJIMHEHHBIE OIIK-3 33
CTCHKH.
9 | OTHOCHTENTBbHOE PAaBHOBECHOE HKHJIKOCTH. OIIK-3 33
10 | I'mppaBnuka: knaccuuKanus IBMKEHUM, moHsTHE O cTpyiua- |  OIIK-3 33

TOM JIBIDKEHHUH, KUBOE CEUEHUE U PacXo]] )KUJIKOCTHU, MOHSITHE O
CpEAHEN CKOPOCTH MOTOKA.
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11 | I'mgpaBinyeckuil, Nbe30METPUUECKON U TEOMETPUUECKHE YKIIO- OIIK-3 33
HBI.

12 | YpaBHeHue HEpa3pbIBHOCTH MOTOKA. OIIK-3 33

13 | Pexumsbl nBmkeHus xuakoctu. Yucno PeitHonbaca u kputuue- | OI1K-3 33
CKasi CKOPOCTb.

14 | Inddepenumansaple ypaBHEHUS ABWXKEHHS W HepaspbiBHOCcTH | OIIK-3 33
MIOTOKA MJICAJTbHON JKHUIKOCTH.

15 | YpaBuenue bepHyim asist aneMeHTapHON CTPYHKH Bs3kou xkui- | OIIK-3 33
KocTu. ['eomerpuueckuii u (pU3NYECKUN CMBICIL.

16 | YpaBuenue bepHymu uist 1e10T0 OTOKA BOJHOM YKHIKOCTH. OIIK-3 33

17 | OcHoBHOE ypaBHEHHE PAaBHOMEPHOTO IBW)XEHHE Xuakoctu B | OIIK-3 33
TpyOaxX U OTKPBITBIX PYCIIax.

18 | JlamuHapHBIN peXHUM ABIKEHHS XHUIKOCTH B Tpybax. Bemon | OIIK-3 33
dhopmynsl apcu.

19 | Ompenenenne moreph Hamopsl B TpyOax mpu TypOyneHtHom | OIIK-3 33
nerkeHnn. Popmyna [le3n.

20 | KoahdummenT conmpoTHBICHUS] CHCTEMBI. OIIK-3 33

21 | Buasl cxaTs ¥ KIacCUpHUKAIHSI OTBEPCTUH U HacaakoB mipu uc- | OI1K-3 33
TEUYEeHUH KUAKOCTH. OOIacTH NPUMEHEHHUSI.

22 | Vcredenue KHIKOCTH Yepe3 HE 3aTOIUIEHHOe oTBepcThe B ToH- | OITK-3 33
KOU CTEHKE.

23 | UcTedenne XxUIKOCTH Yepe3 OOJIBIIOE OTBEPCTHE B TOHKOM OIlK-3 33
CTEHKE.

24 | Vctedenne uepes 3aTOILUIEHHOE OTBEPCTHE. OIIK-3 33

25 | Hctedenne >KMIKOCTH TPU TepeMeHHOM Hamope. Bpems omo- |  OIIK-3 33
POKHEHHUS pe3epByapa.

26 | I'mmpaBiauveckuil pacdeT HacaakoB: ompeneneHue ckopoctu u | OIIK-3 33
PacxoJ0B KHUIKOCTH.

27 | I'mppaBnuveckuii ymap B TpyOax. Ilpwpoma sBaenus m mepsl | OIIK-3 33
OOpBOBI C THAPOYAAPOM.

28 | Teopus ruapaBiuyueckoro yaapa KykoBcKoTo. OIIK-3 33

29 | BzaumoeiicTBue HaOeTraIe CTpyr ¢ HEMOABMKHOM Tperpa- OIIK-3 33
JION.

30 | B3aumopeiicTBue Haberaromel CTpyH ¢ MOABMXKHOM Mperpajoun. OIIK-3 33

31 | Pacyer kaHaNOB M OTKPBITHIX PYCEIL OIIK-3 33

32 | Knaccudukanus ¥ TpUHIMI JEHCTBUS JIONMACTHBIX MammuH. Oc- OIIK-3 33
HOBHbIE MOHATUS Hamop, nojaya, MoiHocts K.IL.JI., o6bemHbIe
U TUJPABIMYECKHE TOTEPH.

33 | OcHOBHOE ypaBHEHHE JIONACTHBIX MAIlIUH. OIIK-3 33

34 | XapakTepuUCTUKH IIEHTPOOEKHBIX HacocoB pabouas, yHuBep- | OIIK-3 33
cajipHas1, 6e3pa3MepHast

35 | PabGouas Touka 1 paboumii yqyacTok Hacoca. OIIK-3 33

36 | OCHOBBI TEOPHHU THAPABIMYECKOTO MOJIO0HSL. OIIK-3 33

37 | Kpurepun nono6ust Hetorona, Peiinonbaca, @pyna. OIIK-3 33

38 | Ilogo6ue uEeHTPOOEKHBIX HACOCOB IO MPOU3BOIUTENbHOCTH, | OIIK-3 33
Harnopy ¥ MOIIIHOCTH.

39 | Koapdunment 6picTpoxoqHocTi. OCHOBHBIE THUITBI HACOCOB. OIIK-3 33

40 | CrocoObl M3MEHEHUS XapaKTepucTUK HacocoB. O0TOUKa pado- OIIK-3 33
4ero Kojeca Hacoca.

41 | MapkupoBKa U 00J1IacTh IPUMEHEHUS IIECHTPOOEKHBIX HACOCOB. OIIK-3 33

42 | KOHCTPYKIIMH OCEBBIX U BUXPEBBIX HAcOCOB. VX XapaKTepucTH- OIIK-3 33
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K1, 0COOCHHOCTH YCTPOMCTBA U HKCILITyaTalllu.

43 | OO6beMHBIE HACOCHI U MOTOPBI THPABINYECKUX TPUBOIOB. OIIK-3 33

44 | OcHOBHBIE TOHATHS U TEPMHUHBI THIPOIPUBOJIA. OIIK-3 33

45 | OOmme cBoHCTBAa 0OBEMHBIX THAPOMAIINH. OIIK-3 33

46 | IlpenmymiecTBa M HEJOCTATKH THIPONPUBO/IA. OIIK-3 33

47 | XapakrepucTtruka pabouero npoiecca 00beMHBIX HACOCOB U MO- OIIK-3 33
TOPOB.

48 | OObeMHBIC IOTEPU B 0OBbEMHAST XapaKTEPUCTHUKA THAPOHACOCA. OIIK-3 33
KaBuranmonHas kpusasi.

49 | O6wvemHsbIi ruaponpuBo. OCHOBHBIC TIOHSTHS U ONIPEISICHUS. OIIK-3 33
TuIbl ruIpONPUBOIOB.

50 | CrocoOkbI perynmpoBaHus 00bEMHOTO THIPOIIPHUBOJIA. OIIK-3 33

51 | PerynupoBanue n3MeHeHHEM paboyero oobema rujipoHacoca u OIIK-3 33
THJIPOMOTOpA

52 | K.IL /. runponprBoia ¢ 00bEMHBIM PEryIHpPOBAHUEM. OIIK-3 33

53 | CxeMbI THIAPOTIPUBOIOB C APOCCEIBHBIM PETYIUPOBAHUEM. OIIK-3 33

54 | K.II.A. ruaponprBoaa MpH napajijieIbHOM U MOCJIEA0BATEIbHOM OIIK-3 33
BKJIFOUEHUU JAPOCCEIIs.

55 | CpaBHuUTeNbHAS OLIEHKA THIPOIIPUBOJIOB C Pa3IMUHBIM PETyIU- OIIK-3 33
pOBaHHEM.

56 | McTouHuKH ¢/X BOJOCHAOKEHHS W THITHI BOJI03a00PHBIX COOPY- OIIK-3 33
JKEHUI. 30Hbl CAHUTAPHOM OXpaHbl, MCTOYHUKOB.

57 | Hanopnas cxema BOJIOCHAOKEHUSI U3 OTKPBITOTO UCTOYHHUKA C OIlK-3 33
MIPOXOJIHBIM PE3EPBYapPOM.

58 | Cxema BogoCHAOKEHUS ¢ KOHTPOJILHBIM PE3€PBYapOM U3 IO I- OIlK-3 33
3€MHOT'0 HCTOYHUKA.

59 | KomOunupoBaHHas cxema BoIOCHAOKEeHH. Bo3ayiiHbIe Komna- OI1K-3 33
KH.

60 | HanmopHo-perynupyroIre eMKOCTH Ui Boibl. BomoHamnopHsie OIIK-3 33
OalHy.

5.3.2.3. 3aga4u 1J1s1 NPOBEPKHU YMEHHI U HABBIKOB
Kommne-
Ne Conep:xanue — HIK
1 | 3agaua 1. 3akpwIThlii pe3epByap ¢ MOpPCKOW Bojoi cHaGxkeHn oT- | OIIK-3 V5, H3

KPBITBIM H 3aKPbLITBIM IIBE30MCETPAMU. OHpe,Z[eJ'II/ITL IIPUBCACHHYIO
NbE30OMETPHUICCKYHO BBICOTY hx MMOJAHATHA BOJbI B 3aKPBITOM IIbC-
30MCTPC (COOTBCTCTBYIOH_IYIO a6COJ'IIOTHOMy TUAPOCTAaTUICCKOMY
JAaBJICHHIO B TOYKC A), €CJIKM ITIOKa3aHHUEC OTKPBITOTO IMbE30METPA h
pu aTMOC(I)epHOM JaBJICHUHU Par, 4 TOYKA A PacCIoJIOKECHA BBIIIC

Touku B Ha Bennuuny hi.

VcxomHbIe TaHHBIE:
h=1,2 m; *Pm
h1=0,4 M. '
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2

3amaua 2. Onpenenuts abCOJIIOTHOE THAPOCTATHUECKOE TABIICHUE
B TOYKE A 3aKpbITOrO pe3epByapa C IUCTUIUIMPOBAHHOW BOJIOH,
€CITi TIpU aTMOC(epHOM AABICHHM Par BBICOTA CTOJNOA PTYTH B
TpyOke mudmanomerpa h, a auHMA pa3gena MEXIY PTYTbIO M BO-
JIOW pacrioyio’keHa HIKe TOYKd B Ha BenmuuHy hi, Touka B — BBI-
1€ TOYKU A Ha BeIUYUHY ho.

Hcxoanble JaHHBIE: bﬂ',:O

h=0,6 Mm;
E:_‘ 2

h1=0,4 Mm;
h,=0,3 M.

OIIK-3

V5, H3

3apaua 3. 3akpeITIN pe3epByap CHaOXeH TudMaHOMETPOM, yCTa-
HOBJICHHBIM B TOUYKe B, M 3aKpbeITEIM mhe3oMeTpoM. OmnpenenuTsb
MIPUBEJICHHYIO TTbE30METPUIECKYIO BBICOTY hx TOJHSTHS TPECHOU
BOJIBI B 3aKPBITOM IbE30METPE (COOTBETCTBYIONIYIO a0COIIOTHOMY
TUAPOCTATUYECKOMY JAaBJICHHUIO B TOYke A), eciau mpu atMochep-
HOM JIaBJICHUM Par BBICOTA CTOJI0A PTYTH B TpyOke nuddepeHuu-
anbHOro MaHomMetpa h, a Touka A pacnosnoxeHa Ha riyouHe h; ot
CBOOOTHOM TTOBEPXHOCTH.

Hcxonuple naHHbIE:

h=0,3 m; P
hi=0,7 m; * am

OIIK-3

V5; H3

3agauya 4. J{ns cOpoca U3NHUIIKOB BOJbI UCIIOJIb3YETCSl TOHHBIN BO-
JOBBIITYCK, MPSMOYTOJIBHBIN 3aTBOP KOTOPOTO MMEET pa3Mephl a U
b, yron nakmona o. ['myOuHa BoJbl OT ee CBOOOJHON MOBEPXHOCTH
710 HIDKHEH KpoMKH 3aTBopa — hi. Onpenenuts cuity H30bITOUHO-

ro TUAPOCTaTHYECKOTO AABJICHMS >KMIKOCTH HA 3aTBOP BOJOBBI-
ycKa.

Hcxoausle JaHHBIE:
h1=12 m;
a=1,5 m;

b=3 m;
0=60 °.

OIIK-3

V5, H3

3agauya 5. 3aTBOp JOHHOTO BOJOBBIINYCKa TPEYrOJdbHON (OPMBI
MMeEeT LIMPUHY a U BeIcOTy b. Yron HakioHa 3arBopa o, HWKHSA
KpOMKa 3aTBOpa HAXOJAUTCS B BojJie Ha riyouHe hi. Ompenenuts
CHITy a0COJIFOTHOTO THPOCTATUYECKOTO AABICHHS KUIAKOCTH H TO-

JIOXKCHUC ICHTPA AABJICHUS Ha 3aTBOP.

OIIK-3

V5, H3




Crpanwnma 40 u3 49

HWcxonnbple naHHBIE:

hi=11 m; .
a=1,5 m; ‘ ‘:’ 7
b=2 m; ! S S
=45 °. — % 4 \?
74

6 | 3amaua 6. [lucrepna auamerpom JI=1,4 M 3anomHeHa kepocunom | OIIK-3 V5; H3
(mrotHOCTH px=830 Kkr/M°) Ha ry6uny hi. OnpenenuTs cuny U305
TOYHOTO THAPOCTATUYECKOTO JABICHHS P, KOTOPYIO HEOOXOIMMO
MIPUJIOXKUTD JIJISI OTKPBITHS KPBIIIKKH A IIMCTEPHBI, a TaK)Ke HANTH
KOOPMHATY TOYKH MPHIIOKEHUS STOU CHIIBL.
Hcxonubie nanHble:
h1=0,7 m.

7 | 3amaua 7. VI3 OTKpBITOrO pe3epByapa MpH mocTostHHOM Harope Hy Boga | OI1K-3 V5, H3
Temreparypoii t= 50°C BBITEKaeT ¢ OJJHOW CTOPOHBI B arMocdepy Imo
KOPOTKOMY TpyOorpoBoy auamerpom 01 u mymHoM | ¢ mepoxoBaro-
CTBIO CTEHOK A=1 MM, 3a/IBIKKOH, KOA()(OHUIIMEHT CONPOTHUBIIEHUS KOTO-
poit & u Ha koHue AuPdy30poM Euyg=0,9, TUIOIaNE KUBOIO CEUCHUS
KOTOPOTO 3a paciIupeHreM Sp= 2S1, ¢ Ipyroi CTOPOHBI BOJIA TIOACTCSI B
JIPYroM pe3epByap 4epe3 3aTOIUICHHBI BHEIIHMNA ITWJIMHAPHYECKUN
Hacasiok (Hacazok Bentypu). Pasnocts ypoBHel mexxay Humu H. Haca-
1ok umeet muamerp Oy, mny |, =5 di 1 kosddriment pacxoaa Haca-
KU L.

Onpenenuts:

1. Cxopocth uctedeHus Vo, pacxon Boabl Q2 v Ko PUITMEHT THpaB-
JIMYECKOTO TPEHHS A TT0 KOPOTKOMY TPYOOTIPOBOTY.

2. Pacxon yepe3 Hacanok Q.

Hcxonuple naHubIE: \ 4

11=6 m; L 2N Ll B

d1=0,8*102 i S I S A

di=1*102 T STl B~ = }:I_ﬁ
H1=2 m; '",’4 T [, |
H2=6 wm; _du e
us=0,82;
£p=25.

8 | 3amaua 8. lcredyeHue nMpouCXOIMT U3 OTKPBITOTO peepByapa B atMo- | OITK-3 V5, H3
chepy Mpu MOCTOSSHHOM Harope Bojibl Hi 1o KOpoTKoMy TpyOOIpoBOLy
MIEPEMEHHOTO MOTIEPEYHOT0 CeYeHHs ¢ auameTpamu d1 u 02 1 mrHamu |y
u |2, st KOTOPBIX KO3(DMHUIMEHTHI THAPABITMYECKOTO TPESHUSI COOTBET-
CTBEHHO paBHbI A1 1 Az. Ha BTopoM yuyacTke TpyOOmpoBOja UMEIOTCS
JIBa KOJIEHA C IUIaBHBIM MOBOPOTOM U TIOHMKEHHEM TpyOOIpoBOJa Ha
Hz=1,5 M u 3aBIxKa, KO3 HUIMEHT CONPOTUBICHHUS KaXI0ro TIOBOPO-
Ta E, KOA(POUIMEHT CONPOTUBIICHUS 3aABIKKU &;. VcTeueHre n3 KOHu-
YECKH PACXOIAILErocs Hacaka ¢ JMaMETPOM BBIXOJTHOTO cedeHus Oy 1
mmHO# |, =50y mpowrcXomMT Mo ypOBEHb MPH TOCTOSHHOW Pa3sHOCTH
ypoBaeit H. Koadduiment ckopoctu 1 koahpuImeHT pacxoa HacaIKa
PaBHBI Pr= LL.p.

Onpenenurs:
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1.Cxopoctb ucteuenus Vqpu pacxon Q. 4epe3 KOpOTKUii TpyOOrpoBO/I,
2. Cropocthb ucreuenus Vy 1 pacxo] Qu 4epe3 3aToIIeHHbI KOHUUECKU
pac XOAIIMICS HACAIOK.

HcxonHble JaHHBIE: ' »
h=1,2 ; g i L d &
=4 wm; _ [ -
di=4*102% m
d2=1*102% m
dy=2*102 m
H1=3 M.,
H>=9 wm;
uH=0,45;
(pH=0,45;
&p=8;
21=0,04;
22=0,02;
Evom=0,15;
Eor=0,15.

3amaya 9. 3 oTKpsITOTO pe3epByapa Mo KOPOTKOMY CTATLHOMY TPYyOO-
MPOBO/TY TIOCTOSIHHOTO TTOTIEPEYHOT0 ceueHnst Oy u mmuHo#H |1 ¢ kpaHoM,
KO(Q(UIIMEHT CONPOTUBIEHUSI KOTOPOTO &, 3aKAHUMBAFOLLIMCS
comtoM uamerpoM 0c=0,5d1, BeiTekaeT Boga B arMocdepy Ipu
t=+30°C. Ucreuenne npoucxoaut moj HaropoMm Hi. C apyroii cTopoHsI
K pe3epByapy MOJCOEIMHEH KOHOMAJbHBIN HACA/IOK JUAMETPOM BBI-
xoHOTO0 coruia Oy v mmHo# |,=50, ncTeyenne u3 KOTOPOTro MPOMCXOIUT
TIPY Pa3HOCTH YPOBHEH B pesepByapax H ¢ xoadduimentom pacxoma
HacaJKa L.

Onpenenuts:

1. CkopocTh ucreuenus u3 coruia Ve 1 pacxo BOJIbl 0 KOPOTKOMY Tpy-
6ompoBoy Qc.

2. Pacxos BoJIpI yepes 3aTOIUICHHBI KOHOUAATBHBIA Haca oK Q.

Hcxonuple naHubIe:
I1=5 M; %
d1=1*102 m Ha

T
) pen tn
du=0,8*107 m; } K -
Hi=2 m; ]'_
d -

H>=8 m;
un=0,97;
Exp=2,5.

OIIK-3

V5, H3

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBLHBIX, PACYeTHO-TpaguYecKuX pador

«He npedycmompeny.

5.3.2.5. Bonpochl 1J1si KOHTPOJIBHOM (pacyeTHO-Tpadu4YecKoii) padoThl

«He npedycmompeny.
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5.4. CucteMa oLleHUBAHUSA JOCTHIKEHUS KOMIIETEeH M i

54.1. Ouemca JOCTHKEHHSI KOMIIETEHIIMH B X0/€ l'lpOMQ)KyTO‘lHOi;I arrecranmun

OIIK-3 — ciocobeH B cepe cBoeit mpodecCHOHATBHON ASSITETFHOCTA TPOBOAUTH U3MEPEHUS
Ha6JHO[[eHI/I$I, O6pa6aTI)IBaTB U IPCACTABJIATL OKCIICPUMCHTAJIBHBIC JAHHBIC U PE3YJIbTAThI UCIIbITA-

HUU

Nunukatopsr noctmwkenus kommnerennuu OIMK-3

Howmepa BonpocoB u 3a1a4

BOIIPOCHI
1o
BOIIPOCHI K | 3aJ1a44 K | BOIIPOCHI K
Kon Coneprxanue KYpCOBOMY
9K3aMEHY | JK3aMEHy | 3auery
MIPOEKTY
(pabote)
33 OCHOBHBIE 3aKOHBI TUJIPOCTATUKHU U 1-20
TUJIPOIMHAMUKH KHUJIKOCTEH U ra30B
MIPUMEHSTH OCHOBHBIE 3aKOHBI JIBHKE-
Vs HUS )KUJIKOCTEH U Ta30B MIpH 00paboTke 16
IKCIIEPUMEHTAIbHBIC TAaHHBIX H Pe-
3yJbTATOB UCIIBITAHUI
orieHKH d(H(PEKTUBHOCTH THAPABIIAYC-
3 CKHUX CHUCTEM Pa3TUIHOTO Ha3HAYCHUS 16

IIYTEM IMPOBCACHUA THAPABINYCCKUX

Pacu€TOB U OIIBITOB

5.4.2. OneHKa 10CTHKEHUsI KOMIIETEHIIHI1 B X0/ie TeKYIIero KOHTPOJIsI

OIIK-3 — cnoco6eH B chepe cBoeit mpodeccHoHambHOM AeITETbHOCTH TPOBOIUTh U3MEPECHHUS U
HaOMroAeHS, 00pabaThIBaTh M MPEICTABIATh SKCIICPUMEHTAIbHBIC JAHHBIC U PE3YJIbTATHI UCITBI-
TaHUH

Nunukaropsr noctmwxeHus komrerennuu OITK-3 Homepa BompocoB u 3amau
3aaa9u aJjid
BOITPOCHI JaH 1
BOIIPOCHI POBEPKU
Kon Conepxanue YCTHOTO .
TECTOB YMCHI/II/I u
ompoca
HaBBIKOB
OCHOBHBIE 3aKOHBI THAPOCTATUKHU U TUAPO-
33 Apocta o 1-78 1-60 ;
IVHAMHUKH KAIKOCTEN U ra3oB
MIPUMEHSTh OCHOBHBIE 3aKOHBI JBUKCHUS
JKHJIKOCTEN U ra30B Ipu 00paboTKe DKCIIe-
V5 A pH 06p 79,80 19
pUMEHTANIbHBIE TAHHBIX U PE3yIbTaTOB HC-
NBITAaHUHI
OIIeHKH 3(h(PEeKTUBHOCTU THIPABINYECKUX
[q3 | CHCTEM PasTHIHOTO HA3HAMCHHS TyTEM Npo- 1.9
BEJICHUS TUIPABINYECKUX PACUETOB U OIbI-
TOB
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6.1. PexoMeHnyemasi qurepary

a

6. YuyeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedyeHHe TUCHUILIMHBI

bubmuorpaduueckoe onucanue

Tum u3manus

Bun yuebHoit
JUTEPATyphl

Mrepennuxt . B. T'uapapnuka: yueOHUK AJIsI CTYACHTOB BY-
30B, 00y4aIOIMXCS O HAIPAaBJICHUSAM HOATOT. TUILIOMUP. CIIe-
LUAIMCTOB B 00JIACTH TEXHUKH U TEXHOJIOTHH, CEJ. U PBIO. X03-
Ba / JI. B. llItepennuxt - M.: KonocC, 2007 - 656 c.

VYyebHoe

OcHoBHAasA

Mrepennuxt J. B. 'mapaBnuka: y4eOHUK AJsl CTYIEHTOB BY-
30B, OOYUAIOMIUXCS 110 HAMPABICHUSM TOATOTOBKU JTUTLIOMUD.
CIEIUAINCTOB B OOJIACTH TEXHUKH M TEXHOJOTHH, CEl. H PbIO.
x03-Ba / [I. B. llltepennuxt - M.: KonocC, 2008 - 656 c.

YyebHoe

OcHoBHAasA

Mrepennuxt J. B. ['uapasmuka / ltepennuxt 1.B. - Mocksa:
Jlans", 2015 [OU] [OBC Jlans].
URL:http://e.lanbook.com/books/element.php?pll_id=64346. —
TEKCT: JIEKTPOHHBIN.

Yyebuoe

OcHoBHAasA

Koxesunkosa H.I'. [TpakTUKyM 10 THAPABINKE [37IEKTPOHHBINA
pecype] : BO - bakanaspuar / H. I'. Koxxesuukoga, H. I1. Tory-
HOBa .- 1 .- Mocksa : OOO "Hay4uHo-u31aTensCKuil IEHTP
NHOPA-M", 2019 .- 428 c.
URL:http://new.znanium.com/go.php?id=1012462. — Tekcr:
3JIEKTPOHHBIH.

IIpakTukym

OcHoBHasA

Moprysos, K. I1. 'uapasnuka : yueOnuk / K. I1. MopryHoB. —
Cankr-IlerepOypr: Jlanb, 2021. — 288 ¢. — TekcT : 2JIEKTPOH-
HbI# // JlaHb : 3JIeKTpOHHO-OMONMHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168695.

VYuebHoe

OcHoBHas

Moprynos, K. I1. Hacocsl 1 HacOCHBIE CTaHIINH : YI€OHOE IT0-
cobue / K. I1. Moprynos. — 3-¢ u3a., crep. — Cankr-IlerepOypr :
Jlamp, 2019. — 308 ¢. — Tekcr : anexkTpoHHEIH // JIaHb : 3JIeK-
TpOoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/111207.

Yuebuoe

OcHoBHas

CazanoB W.U. I'mppaBnuka [31exkTponHbii pecype] : BO - ba-
kanaspuat / U. W. Cazanos, A. I'. Cxuptinamse .- 1 .- Mocksa :
000 "KYPC", 2019 .- 320 c.
URL:http://new.znanium.com/go.php?id=1015048. — tekcr:
3JIEKTPOHHBIN.

YuebHoe

OcHoBHas

Hammmkua H.A. I'mapaBnika U cellbCKOX03HCTBEHHOE BOIO-
cHaOxernwne: Yueo. mocobue / H.A. [lamumkun - M.: Arponpo-
muzgar, 1990 - 351c.

VYuebHoe

JlommomHUTEIbHAS

[Ipumeps! pacyeToB MO THIPABINKE: yaeOHOE MTOCOOHe IS
CTYJEHTOB CTPOUTENBHBIX CIEHATFHOCTEH BBICIINX YIeOHBIX
3aBenenuit / [A.Jl. AnpTiryns [u ap.]; mox pen. A.Jl. AnpTiryns
- MockBa: AnbsiHC, 2013 - 255 ¢.

VYyebHOE

I[Ol'[ OJIHUTCIIbHAA

10

Kpectun E. A. 3amayHuk 1o rupaBirKe ¢ IpUMEpaMU pacye-
TOB [anekTponHEIi pecype]: / Kpectun E.A., Kpectur ULE. -
Mocksa: Jlanp", 2014 [OU] [9BC Jlans].
URL:http://e.lanbook.com/books/element.php?pll_id=50160. —
TEKCT: JJIEKTPOHHBII.

VYyebHOE

I[Ol'[ OJIHUTCIIbHAA

11

[etinak A.A. 'uapaBnuka u ruAPpONHEBMONPUBOA. OCHOBBI
MEXaHUKH KUAKOCTH U Ta3a [31eKTpOHHBINH pecypc] : Y4ueOHUK :
BO - bakanaBpuar / A. A. llleiinak .- 6 .- Mocksa : OO0
"Hayuno-uznarensckuit ueatp MHOPA-M", 2017 . - 272 c.
URL:http://new.znanium.com/go.php?id=544277. — tekcr: 3mek-
TPOHHBIH.

VYuebHoe

JononHuTenbHas



http://e.lanbook.com/books/element.php?pl1_id=64346
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%9A%D0%BE%D0%B6%D0%B5%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=1012462
https://e.lanbook.com/book/168695
https://e.lanbook.com/book/111207
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%A1%D0%B0%D0%B7%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=1015048
http://e.lanbook.com/books/element.php?pl1_id=50160
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%A8%D0%B5%D0%B9%D0%BF%D0%B0%D0%BA,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=544277
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12

Tuxonenkos, b. I1. 'mapasnuka u ruaponpusosl. Yacts 2.

TupponpuBob! [DneKTpoHHBIN pecypc] : yued. mocooue / b. I1.
Tuxonenkos. - Mocksa : MI'ABT, 2005. - 40 c. - Tekcr : 3iek-
tpouHbIit. - URL: https://znanium.com/catalog/product/400706.

VuebHnoe

I[OH OJIHUTCIIbHAA

13

Teopernyeckrie OCHOBBI U METOMKA PEIICHUS TPAKTUIECKUX
3a1a4 [ DIEKTPOHHBIN pecypc] : METOIUYECKHEe YKa3aHUS 110
M3Y4eHUI0 TUCUMIUINHGI " uapaBnuka" v pelieHnio npakTuae-
CKHUX 3a/1a4 JUIsl 00y4YaroLIMXCs arpOUHIKEHEPHOTo (haKyJIbTeTa
o HarpasyieHUsM: "Arpounxenepus', "HazemHble TpaHcropT-
HO-TEXHOJIOTUYECKHE cpeAcTBa’, "DKCITyaTamus TpaHCIIOPTHO-
TEXHOJIOTUYCCKMX MAIIMH U KOMIUIEKCOB" / BopoHeKCKumii roc-
yIapCTBEHHBIN arpapHbIil yHUBepcUTeT ; [cocT. P. A. [lpyxu-
HuH| .— Boponex : BopoHexckuii ToCy1apCTBEHHBIN arpap-
HbI yHUBepcuteT, 2019 [I1T] .
<URL.:http://catalog.vsau.ru/elib/metod/m149796.pdf>.

Meronuueckoe

14

I'mapaBnvka v THAPOTHEBMOIIPUBO/ [ DTIEKTPOHHBIN pecypc] :
pabouas Terpajb A BBIIOIHEHUS J1a00paTOPHBIX PadoT MO
mucruHaM: " uapasnuka" u "I mapaBiauka ¥ THIPOITHEBMO-
npuBoa" JJ1s 00y4aIOIIMXCS arPOMHKEHEPHOI 0 (haKyJIbTeTa
OYHOM 1 3204HOI (popMBI 00yUEHMsI 110 HarpaBJIeHUsIM: "ATpo-
nmxenepus”, "HazemHbIe TPaHCIIOPTHO-TEXHOJIOTHYECKHE
cpencrBa", "OKCIUTyaTaIlns TPAHCTIOPTHO-TEXHOIOTHIECKIX
MalIiH 1 KOMIUIeKcoB" / BopoHexckuii rocyiapcTBeHHbBIH ar-
papHbIi yHUBEpCHTET ; [cocT. P. A. JIpyxunuH] .— BopoHex :
BopoHexcknii rocymapcTBEHHBIN arpapHbIil yausepcuter, 2019
[I1T]. <URL.:http://catalog.vsau.ru/elib/metod/m149797.pdf>.

Meronunueckoe

15

I'mapaBnvka v THAPOITHEBMOIIPUBOJ [ DIIEKTPOHHBIN pecypc] :
METOIMYECKHEe YKa3aHHs s BHITOTHEHHS Ta00paTOPHBIX pa-
6ot o mucrumuHaM "I uapasmuka" u "I wapaBiIrka v THAPOII-
HEBMOIIPUBOX" JJIs1 00YYAIOIIUXCS arPONHKEHEPHOTO (haKyiIb-
TeTa 1o HarpaBiaeHusIM: "ArponmxeHepus', "Hazemusie TpaHc-
ITOPTHO-TEXHOJIOTHIECKHE CpencTBa", "IKCIuTyaTaus TpaHc-
ITOPTHO-TEXHOJIOTMYECKIX MAIIMH M KOMILTEKCOB" / BopoHex-
CKHH TOCYIapCTBEHHBIN arpapHbId YHUBEPCHTET ; [cocT. P. A.
Hpyxunnnn] . — Boponex : BopoHexxckuii rocy1apcTBeHHBIH
arpapHsbIii yauBepcurert, 2019 [I1T].
<URL.:http://catalog.vsau.ru/elib/metod/m149798.pdf>.

Meromngeckoe

16

Menuopanus 1 BOTHOE X035UCTBO

[lepuonuueckoe

17

Mereoponorus 1 THIPOIOTHs

[lepuonuueckoe

18

ABTOMOOMIIBHAS TPOMBIILIEHHOCTD

[lepuonuueckoe

19

Hoctukenus Hayku u TexHuku AITK

Ilepuonuueckoe

20

Crangaptel 1 kauecTBo+Business Excellence/IlenoBoe coBep-
meHcTBo. Komrurekr

[lepuonuueckoe

21

TexHnuka u 000pyZOBaHUE /IS Cena

[lepuonuueckoe

22

BectHuk BopoHexckoro rocyjapcTBEHHOI'O arpapHoro yHu-
BEPCUTETA: TEOPETUUECKUN M HAYIHO-TIPAKTHYECKUH KypHa /
Boponesx. roc. arpap. yH-T - Boponex: B'AY, 1998-

[lepuonuueckoe

23

Cenbckuil Mmexanuzatop: [xypHan] / yupenutens : OO0 "Husa"
- Mocksa: HuBa, 1958-

[lepuonuueckoe

24

CenbCKOX0351IICTBEHHBIE MAIIMHBI U TEXHOJIOTUU: HAYYHO-
MPOU3BOACTBEHHBII 1 HH(pOpMannoHHbIi xypHan / BHUU me-
XaHU3alMU cenl. X03-Ba Poc. akan. c.-x. Hayk - Mocksa: BUM
Poccenpxo3akagemun, 2009-

Ilepuonnyeckoe



https://znanium.com/catalog/product/400706
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6.2. Pecypceol cetu UnTEepHeT

6.2.1. D1eKTpOHHbIE OMOJIMOTEYHbIE CHCTEMBI

Ne HazBanue Pasmemenue

1 | Jlanb https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/

6 | Dnekrponnas oubauoreka BI'AY http://library.vsau.ru/

6.2.2. IlpodeccnonanbHble 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI

No HasBanue Anpec nocryna
ITopTan OTKPHITHIX JaHHBIX PO https://data.gov.ru/
CnpaBoyHas npaBoBas cuctema I apaHar http://www.consultant.ru/
CnpaBoyHnas npaBoBasi cucrema Koncynprant [Troc | http://ivo.garant.ru

https://Texakcnepr.caiit/sistema-kodeks

ArpapHas poccuiickas HHPOpMalMOHHAs CUCTEMA.

http://www.aris.ru/

1
2
3
4 |IIpodeccronansHble cipaBoyHble cucTeMbl «Konekey
5
6

NudopmanmonHas cuctema 1o cenbCKOX03sHCTBEH-
HBIM HayKaM M TEXHOJIOTHUSIM

http://agris.fao.org/

6.2.3. CaiiTbl M HHPOPMALIMOHHBbIE OPTAJIBI

Ne HazBanue Pa3smenienne
Bce TOCThwi http://vsegost.com/
2 Poccuiickoe XOSHH;ZBO' Celbxo3TeXHu- http://rushoz.ru/selhoztehnika/

TECHSERVER.ru: Bam nyreBoauTens B
MHUPE TEXHUKHU

http://techserver.ru/

ArpoCepBep.py: pOCCUHUCKHIA arpomnpo-
MBIIIJICHHBIN CepBeEp

http://www.agroserver.ru/

BHUM: Bcepoccuiickuii Hay4HO-
5 | wuccrneaoBaTenbCKUi HHCTUTYT MEXaHH-
3allMM CeIHCKOTO X035HUCTBA

http://vim.ru/

6 CenpX03TeXHHKA XO35AUHY

http://hoztehnikka.ru/

7. MaTepuaJibHO-TEXHHYECKOE M MPOrpaMMHoOe ofecrnevyeHne TUCHUIIINHBI

7.1. IlomeeHus1 1Jis1 BeJleHUs1 00Pa30BaTeJIbHOIO Mpouecca u 000py10BaHHe

HanmeHoBaHME TOMEIICHUH JUTsl TPOBEACHUS BCEX BUIOB
y4eOHO# IeITETbHOCTH, IPEAYCMOTPEHHOW yIeOHBIM TTa-
HOM, B TOM YHCIIC TIOMEIIECHUS I CAMOCTOSTEIILHOM pabo-
ThI, C YKa3aHUEM IEePEYHs] OCHOBHOTO 000pYyI0BaHus, yueO-
HO-HATJISIHBIX TIOCOOMH U KCIIOJIb3YeMOTO TIPOTPAMMHOTO

oOecreyeHus

Anpec (MeCTONOIOKEeHUE) ToMellle-
HUH JUTsl IPOBEJICHUS BCEX BUIOB
y4eOHOM eATeNTbHOCTH, IPEy-
CMOTPEHHOU y4eOHBIM IJIaHOM (B
cilyyae peann3aliy o0pa3oBaTelib-
HOH MporpaMMsl B ceTeBoi Gopme
JIOTIOJTHUTENTBHO YKa3bIBaeTCS
HalMEHOBaHHME OpraHU3allH, C KO-
TOPOH 3aKJIFOYEH JI0TOBOD)

VYuebHast ayIuTOpHs IS IPOBEACHUS YUE€OHbIX 3aHIATHM:
KOMILJIEKT y4eOHOU Mebenu, TEMOHCTPAIMOHHOE 000py/I0-
BaHUe, yueOHO-HarIsAHbIe T0COOus

394087, BopoHnexckas 001acTh,
r. Boponex, yn. Tumupsizesa, 13



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
http://www.agroserver.ru/
http://vim.ru/
http://hoztehnikka.ru/
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Haumenosanune HOMCH_IGHI/Iﬁ IJI1 IPOBCACHUS BCCX BUIOB
y4eOHOM IesATeIbHOCTH, IPETyCMOTPEHHON Y9eOHBIM I1J1a-
HOM, B TOM YHCJIC IOMEIICHUS JJIsi CAMOCTOSITEIIbHOHN pado-
ThI, C YKa3aHUEM IEepEYHs OCHOBHOTO 000py/noBaHus, y4deo-
HO-HATJIAIHBIX OCOOUM U UCIIOIB3YEMOTO TPOTPAMMHOTO

obecrieueHus

Anpec (MECTONOJIOKEHHUE) TIOMEILIE-
HUI JUTsI IPOBEJICHUS BCEX BUIOB
yueOHOM J1eATeIbHOCTH, MPEIY-
CMOTPEHHOM y4EOHBIM IIJIaHOM (B
cilydae peanu3anuu o0pazoBaTesb-
HOM IpOorpaMMBbl B ceTeBoi (opme
JOTIOJTHUTENTBHO YKa3bIBACTCS
HaMMEHOBaHHUE OPraHU3aIlH, C KO-
TOPOM 3aKIIFOUEH JIOTOBOD)

VYyeOHas ayauTopus AJs IPOBEIEHUS YUeOHBIX 3aHATHI:
KOMIUIEKT y4eOHOU MeOenu, JEeMOHCTPalMOHHOE 000pyI0-
BaHWE W Y4eOHO-HATJIATHBIE TOCOOMS, IMPE3eHTAIIMOHHOE
000pyI0BaHUE, UCIIOJIB3YEMOE MPOTPAMMHOE 00OecrieueHne
MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, funexkc bpayszep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test

JlaGopaTopusi, y4eOHass ayauTOPHUsS ISl TIPOBEICHUS
Y4eOHBIX 3aHATUI: KOMIUIEKT yueOHOW Mebemu, JabopaTop-
HOe oOopynoBanme: npudbop PeitHonbaca, Bogomep BeHTy-
pH, yCTAaHOBKA JUIsl MCCIEIOBAaHUS TOTEPh MO JUTMHE W Ha
MECTHBIX COTPOTHUBIICHUSX, YCTAaHOBKA IO OIPEICICHHIO
ko3 durmenta Ille3n, ycraHoBKa I MCCIEAOBAHUS UCTE-
YCHUS Yepe3 OTBEPCTHS M HACAKH, YCTAHOBKA JUISI HCITBITA-
HUSl 00BEMHOTO THAPOIIPHBO/A, YCTAHOBKA JUIS IEMOHCTpa-
MU 3aKoHa bepHymim, ycTaHOBKa Ui CHATHUSI XapaKTepH-
CTHKH IEHTPOOESKHOTO HAacoca, YCTaHOBKA JUIS CHSATHS Xa-
PaKTEpUCTUKH BUXPEBOIO HAcOCa W OIpeneNeHus: padoueit
TOYKH Hacoca, Oe30alleHHass aBTOMAaTHUYecKas BOJIOKAuKa,
MaHOMETPbI, BAKyyMMETPbI, CYCTYHKH KOJINYECTBA JKUIKO-
cTU (TypOMHHBIE), CUCTYMKH KOJMYECTBA >KHIAKOCTH (WH-
ITYKIIMOHHBIC), PACXOJIOMEPHBIC YCTPOWCTBA, BUCKO3UMET-
pBI, BATTMETPbI, KOMILJICKTBI TUIAKATOB, CTCH/I TSl U3YYCHUS
KOHCTPYKIIMU OCHOBHBIX Y3JIOB OOBEMHOTO T'HJIPOIPUBOJIA,
CTEHJ] JJIsl IEMOHCTPAI[MK OCHOBHBIX Y3JIOB HACOCOB H Jia-
OOpaTOpHBIX 3aHATUH, BUPTyaldbHas nabopatopusi ['mmpo-
MexaHuKH. ['unpaBiuka

[Tomerienne a1t caMOCTOATENBHOM PabOThI: KOMIUIEKT
yueOHOIl MebenH, KOMIbIOTEpPHas TEXHHKAa C BO3MOXKHO-
CTBbIO MOJKIIOUEHUs K cetn "HMHTepHeT" n obecneueHueM
J0cTyna B 3JIEKTPOHHYIO MH(POPMALHOHHO-
00pa30oBaTeNIbHYIO Cpedy, HCHOJIb3yeMOE IpOrpaMMHOE
ooecneuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Slnnekc Bbpaysep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST
Test

[Tomerienne a1 caMOCTOSTENbHOM PabOThI: KOMIUIEKT
y4eOHOIl MebenH, KOMIBIOTEpPHas TEXHHKAa C BO3MOXKHO-
CThI0 mojKmoueHus K cetu "MHTepHer" M obecnieueHueM

394087, BopoHnexckast 001acTb,
r. Boponex, yn. Tumupsizena, 13

394087, BopoHexkckasi 00J1acTh,
r. Boponex, yn. Muuypuna, 1, a.l

394087, BopoHnexckas 0051acTh,
r. Boponex, yn. Tumupssesa, 13,
a.219 (¢ 16 10 20 4.)

394087, BopoHexckast 0051acTh, T.
Boponex, yn. Tumupsizesa, 13,
a.321 (c 16 1o 20 4.)
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Haumenosanune HOMCH_IGHI/Iﬁ IJI1 IPOBCACHUS BCCX BUIOB
y4eOHOM IesATeIbHOCTH, IPETyCMOTPEHHON Y9eOHBIM I1J1a-
HOM, B TOM YHCJIC IOMEIICHUS JJIsi CAMOCTOSITEIIbHOHN pado-
ThI, C YKa3aHUEM IEepEYHs OCHOBHOTO 000py/noBaHus, y4deo-
HO-HATJIAIHBIX OCOOUM U UCIIOIB3YEMOTO TPOTPAMMHOTO

obecrieueHus

Anpec (MECTONOJIOKEHHUE) TIOMEILIE-

HUM JJ1s IPOBEIEHUSI BCEX BUJIOB
y4eOHOH 1eATEIbHOCTH, IIPELY-
CMOTPEHHOM y4EOHBIM IIJIaHOM (B

cllydae peaiu3aluu 00pa3oBaTesb-

HOM IpOorpaMMBbl B ceTeBoi (opme
JOTIOJTHUTENTBHO YKa3bIBACTCS

HaUMCHOBAHUC OpraHu3anuu, ¢ KO-

TOPOM 3aKIIFOUEH JIOTOBOD)

JI0CTyna B AIIEKTPOHHYIO MH(OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpeay, HCIOJIb3yeMOe MPOTPaMMHOE
oOecrieuenrie MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sunexc bpaysep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST
Test

[Tomemenne ist camocTosTenbHOM paboThl: kKoMIuiekT | 394087, Boponexckast 06macTp, T.
y4ueOHOl MeOenn, KOMIBIOTepHAsh TeXHHWKa C BO3MOXHO- | Boponex, yn. MuuypuHa, 1, a.232a

CThIO mojkiItoueHusi k cetu "MHrepHer" m obecrieyeHrem
J0CTyTa B AIIEKTPOHHYIO nH(pOpMaIMOHHO-
o0pa3oBaTelIbHYI0 Cpelly, HCIOJIb3YeEMOE MPOrpaMMHOE
ob6ecrieuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, funexc bpaysep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice, AST
Test

7.2. IlIporpamMHoOe obecriedeHue
7.2.1. IlporpammHoe o0ecnieyeHre 001ero HAa3HAYECHUA

Ne Ha3zBanune Pasmenienue

1 | Oneparnmonnsie cuctrembl MS Windows /Linux /Pex OC IIK B nokainbHo# cetn BTAY

’ HaKeT'H O(bI/I(;HLIX npuioxennii MS Office / OpenOf- [IK 5 moramsof cer BIAY
fice/LibreOffice

3 [Iporpammsl ans mpocmotpa daiinoB Adobe Reader / DjVu TK » roxammoit cerst BLAY
Reader

4 | bpayzeps! Aungexc bpaysep / Mozilla Firefox / Microsoft Edge | TIK B nokansHoi cetn BTAY

5 | AatuBupycnas nporpamma DrWeb ES IIK B sokasnpHO# cett BIAY

6 | IIporpamma-apxuBatop 7-Zip I1K B noxanbHO# cetn BIAY

7 | Mynstumenua npourpeiBatesns MediaPlayer Classic [IK B nokainbHo# cetn BITAY

8 | Ilnatrdopma onnaitH-oOydenus eLearning server IIK B okanbHoit cetn BTAY

9 | Cucrema komnbrotepHoro tectupoBanus AST Test IIK B nokaibHoit cett BITAY

7.2.2. Cnennaan3npoBaHHoOe POrPaMMHoOe o0ecredyeHne
Ne HasBanue Pasmenienue

Bekropusiit  rpaduueckuit  pemaktop InkScape (amprepHaTHBa
CorelDraw) (free)

IIK B nokansHOM cetn BIAY

Bupryansnas nabopatopus ['mapomexannku. ['mapasnika

IIK B nokansHOM cetd B[AY

[TakeT craTrcTHYECKOM 00pabOTKH NaHHBIX Statistica

IK ayn.122a (K1)

MIIIT s pemeHus 3agad  TEXHWYECKUX BBUUCIeHHW Matlab
6.1/SciLab

IIK B nokansHOM cetn B[AY

[Tporpamma pacuera u nmpoekrupoBannss APM WinMachine

IIK , ayn 20 (K2), ayn. 104, 321 (K3)

Cucrema KoMIbroTepHOH anredpsl Mathcad

IIK B nokanbsHoOM cetd B[AY

~N|o|o] B (WIN| -

CucreMa TpexmepHoro Mozenuposanus Kompas 3D

IIK B nokanpHol cet BI'AY




Crpanwna 48 u3 49

8. MexkaucuumInHAPHbIE CBA3H

JlucimruivHa, ¢ KOTOpOr HE0OXOJIMMO Kadenpa, Ha kotopoii mpernopaercs ®UO 3aBemyroriero ka-
COIJIaCOBaHMeE JMCIUIIIMHA ¢benpoit
b1.0.12 Maremaruxa. Marematiku 1 GU3UKA [Mvmxkuna Jlapuca
b1.0.19 Teopernyeckass MexaHHKa. AnexcaHpoBHa

B1.0.27 TemnorexHuka.

b1.0.37 I'mapasnudeckue U MHEBMATH-
YECKUE CHCTEMbI TPAHCIIOPTHBIX U

CenbCKOX03HCTBEHHBIX MaIITiH,

OpobuHckmii Bnamiuvup

TPaKTOPOB U aBTOMOOMIICH NBanoBuu
TPaHCTIOPTHO-TEXHOIOTMYECKUX MAIlIH
1 KOMITJIEKCOB.
b1.0.22 Jleranu mMamimH, OCHOBBI KOH- IIpuxiagHOl MEXaHUKH benser Anexcanap Hu-
CTPYHPOBAHUS U TOABEMHO- KOJTaeBUY

TPAHCIIOPTHBIE MAIIMHBI.
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IIpunoxenne 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmMsl
U MH(pOpMAaIUsi 0 BHECEHHBIX M3MEHEHHAX

JOJKHOCTHOE JIUIIO,
IIPOBOAUBIIIEE IIPO-

[TorpebHOCTD
B KOPPEKTUPOBKE

WNupopmanyst 0 BHECEHHBIX

ara Ka3aHUEM COOTBET-
Bepky: ®.1.0., A y M3MEHEHUAX
CTBYIOIINX Pa3ZeiioB
JOJKHOCTD .
paboueil mporpamMmmsl
Kopues A.C., Her
3aB. kadeapoit
MEXaHU3alnuu Xu- PabGouast mporpamma
. 14.06.2024 porp -
BOTHOBOJCTBA U aKTyaJau3upoBaHa Ha
0€30MaCHOCTH KHU3- 2024-2025 y4eOHbIi
HEACATCIIBHOCTU ron
Kopues A.C., Her
3aB. Kadenpoit
MEXaHU3alnu Xu- PabGouas nmporpamma
. 16.06.2025 porp -

BOTHOBOJCTBA U
0€30MaCHOCTH KM3-
HEIEATEIbHOCTHA

aKTyaJTM3UpOBaHa Ha
2025-2026 y4eOHbIi
roJ
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